QUARTERLY J OURNAL 


SCIENCE, LITERATURE, AND ART. 


“An Account of M. Bessrx’s Pendulum Experiments. 


Tu volume of the transactions of the Berlin Academy which 
is just published contains the very important memoir of M. 
- Bessel on the length of the seconds pendulum at KGnigsberg. 


Having had an opportunity, in the summer of last year, for 
which I am greatly obliged to Professor Schumacher, of exa- — 
mining M. Bessel’s apparatus, set up for that purpose in the _ 
observatory at Hamburgh, with the advantage of the presence | 


of the eminent artist, M. Repsold, by whom it was made, and 
furnished with M, Bessel’s memoir then unpublished, I trust 
that the following early notice of its valuable contents may not 
prove unacceptable to those who in this country are interested 
in the same pursuit, and are still awaiting the arrival of their 
long expected copies. To such it will not supersede the 
perusal of the work itself, abounding as it does in original and 
‘profound discussion, on a subject which has numbered, and 
still numbers, amongst those who are engaged in it, the most 

distinguished names of continental science. To more general 
scientific readers, it will convey some knowledge of an im- 
portant work, of which probably not more than a few copies 
will be in circulation in this country, and those in a language 


(the German) which is not so generally read amongst us as it 


deserves to be, although becoming more so every day. 

_M. Bessel’s memoir may be divided into two general heads : 
first, the measurement of the seconds pendulum at Konigsberg, 
by a new method, invented by himself; and, second, disserta- 
_ tions and experiments on points connected with pendulum ex- 
periments generally. 

_JAN.—MARCH, 1829, 
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2 An Account of M. Bessel’s 


The principle of M. Bessel’s, method of determining the 
seconds pendulum bears a near resemblance to that of our in- 
genious countrymen, and early experimentalists in pendulums, 
Hatton and Whitehurst. It consists in the application of a move- 
able point of suspension to a pendulum, composed of a brass _ 
ball and metallic thread. The brass ball remains always at 
the same level, and the metallic thread is shorter or longer 
according as the suspension 1s brought nearer or removed 
further from the ball. The effect is thus. produced of two. 
pendulums, of which the difference in length i is known, being — 
the interval between the points of suspension in the two cases ; 
the interval being made, mechanically, equal to the distance 
comprised between the extremities of a standard bar. ‘The ratio 
of their lengths is also known, by observing the number of vibra- 
tions performed by each in a given time. Whence the time of 
vibration due to the length comprised: between the points of 
suspension in the two cases, i.e. to the length of the standard 
bar, is obtained ; and the length of the seconds pendulum i is 


Sualls deduced. 


- This method has two advantages which entitle it to great 
consideration: it avoids the difficult and very delicate opera- 
tion, of comparing a definite length on the experimental 
pendulum with a standard scale; and the result is indepen- — 
dent of what may be the exact situation of the axis of mo- 
tion in the suspension of the pendulum of experiment. 
The apparatus and processes by which the principle adopted — 
_by M. Bessel is carried into effect, are, we believe, entirely — 
new, as well as original, and highly ingenious. The apparatus 
consists of a vertical bar of iron, ten feet long by four inches 
broad, and four lines thick, firmly attached to a strong ma- 
hogany framé-work, which is itself firmly secured to a wall, 
and is unconnected with the floor. To this vertical bar is im- 
moveably attached a horizontal shelf of iron, on which one of 
the: extremities of a standard toise, placed vertically, rests. 
The toise is kept in its vertical position, parallel to the bar, by. 
slight springs ; and its weight is relieved, and the toise itself. 
all but suspended, by rather less than equipoises attached to. 
its middle ; hence it is preserved of the same length in its ver- 
_ tical position as when laid horizontally, The upper extremity 
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Pendulum Experiments. 3 


of the bar thus placed forms the plane on which the suspension 


of the longer pendulum rests ; and the bar being removed, the 


shelf on which its lower extremity previously rested, forms the 
corresponding plane for the suspension of the shorter pendulum. 
The experimental pendulums are a sphere of brass, suspended 
by a metallic thread. The same sphere of brass is used for 


both pendulums; and its height, or rather its distance below 


the horizontal shelf, is the same in both cases—subject only to 


‘the variations from a zero or fixed point, caused by the acci- 


dental circumstances of temperature, 8c. occurring in different 


experiments ; the value of which is determined by a micro- 


meter screw. The suspension apparatus is also the same for 
the two pendulums; and thus the difference in the length of 


the metallic threads in the two cases corresponds exactly to the 


length of the toise at the temperature at which the experiment 
is made. 


_ To the lower end of the vertical bar, below the level at 
which the sphere of brass is suspended, and immediately be- 


neath the sphere, a hollow cylinder of bell-metal is fixed, in 
which a cylinder of steel, of seven lines diameter, works in a 


vertical direction, and is capable of being turned on its axis. 


Being made with great skill, it requires no oil, and maintains 


always a true vertical direction. It is raised or depressed by a — 


micrometer screw beneath it. The value of one revolution of 
the screw is 0.0902 of a line, determined, experimentally, by 
measuring different lengths of the pendulum, corresponding 
respectively to observed times of vibration. The screw is 
turned by a lever and rack-work, so that it is not necessary for 


that purpose to open the sesanel case in which the whole 


apparatus is inclosed, which might affect the temperature 


within side. The upper end of the ‘steel cylinder is not brought 


into immediate contact with the sphere, but supports a hori- 


zontal steel plane at the extremity of the shorter arm of a 
double lever, the longer arm of which magnifies the motion — 


sixty times. ‘The screw is turned until the contact of the steel 


plane and sphere brings the longer arm of the lever to a par- 


ticular mark, when the upward pressure of the plane against 


the sphere equals 32.84 grains; the value of which in “dimi- 
“nishing the tension of the thread, and thus shortening its 
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4 Account of M, Bessel’s 


length, was ascertained, experimentally, by weighting both the 
long and short pendulums with different experimental weights, 
_ and measuring by the micrometer screw their consequent in-— 
— crease of length. A mean is always taken between the results 
obtained by screwing up and screwing down the plane which 
is brought in contact with the sphere, the difference being — 
found to be about equal to half the value of the upward | 
pressure mentioned above; and is attributed by M. Bessel to 
friction at the axis of the lever, and not to the dead going of 
the screw, for which the workmanship is too perfect. 

The standard toise used in M. Bessel’s measurement isa — 
bar of iron made by M. Fortin of Paris, and designed to be — 
identical with the standard bar preserved there, known by the © 
name of the Toise of Peru. Being carefully compared with 
the original, by M. Arago and Captain Zahrtman of the Royal 
Danish Navy, it was found 0.0008 of a French line short. It 
is 19 lines broad and 4.2 lines thick. Its expansion is assumed 
at 0.0000114 of its length for each centesimal degree. 

Three different modes of suspension were used in the course 
of the experiments, the knife-edge, the clamp, and what per- 
haps may be fitly rendered in English by the expression of the 
cylinder of unrolling. ‘The principal part of the results were 
obtained with the last. It is a cylinder of somewhat less than one 
line diameter, resting on the horizontal plane of support, 7. e. 

on the horizontal shelf in the one case, and on the extremity 
of the toise in the other. A leaf of brass at the upper ex-. 
tremity of the thread of the pendulum is clamped above the 
cylinder to an apparatus, to be presently described, and passes 
from an oblique direction over the cylinder, keeping it steady — 
in its place by the weight of the sphere and thread. ‘The brass 
leaf rolls and unrolls on the surface of the cylinder i in each alter- 
nate vibration an amount proportioned to the arc of vibration. 
In this mode of suspension, consequently, the axis of motion is 
not a fixed point ; but supposing the brass leaf to be perfectly | 
pliable, the centre of the sphere would describe an arc of the 
curve, the evolute of which is the section circle of the cylin- 
der of unrolling. The vibration in this curve is shewn by M. 
Bessel, not to differ perceptibly from that of a simple pendulum 
of the mean length of the unrolling pendulum at the moment 
of repose. The brass leaf is 0.008 of a line thick, and 
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Pendulum Experiments. 


1.4 broad; and is clamped above the cylinder of unrolling, to 
one arm of a balanced lever, which is exactly counterpoised 
by a weight at the end of the other arm; this part of the sus- 
pension apparatus is supported and plays on y’s resting ona 
highly polished steel cylinder, an inch in diameter, which itself 
rests on y’s at right angles to the vertical bar. The y’s are 
capable of exact horizontal adjustment. By means of the 
detached support and counterpoise of this part of the suspen- 
‘sion apparatus, no other weight than that of the pendulum 
itself, i. e. of the sphere of brass and metallic thread, presses on 
the plane of suspension. Two sets of the horizontal y’s are fixed 
to the vertical bar; one set at the level of the horizontal shelf, 
the other set at that of the upper extremity of the toise: and 
the suspension apparatus is shifted from one to the other, 
according as the longer or shorter pendulum 1s demgned to 
used. 

The metallic thread employed by M. Bessel is of steel ; it 
is clamped at both ends to small screws, perfectly equal i in 
weight, one of which is screwed into a hole in the sphere, and 
the other into a clamp fixed to the brass leaf, which passes over 
the cylinder of unrolling. The thread is thus capable of rever- © 
‘sion in successive experiments, lest it might not be of uniform — 
thickness throughout. The elasticity of the thread prevents its 
preserving, during vibration, the straight line from the cylinder 
of unrolling to the sphere in which it hangs when in repose ; 
and occasions a curve to take place in the neighbourhood of 
the suspension, which decreases with the increasing distance 
from it, and soon becomes imperceptible. ‘The time of oscil- 
lation is thereby altered either a constant quantity, or a 
quantity varying with the extent of the arc of vibration; but 
since the curve is insensible beyond a short distance from the 
suspension, the quantity is not dependant on the length of the 
pendulum ; and consequently affects both the long and short 
pendulums an equal amount; presuming the same suspension, 
and the same arc to be preserved in both cases, it is conse- 
quently eliminated in the length of the pendulum derived 
from their difference in length. _M. Bessel is led by his experi- 
ments to conclude, that the change in the value of the quan- 

tity, dependant on the extent of the arc, is not perceptible, and 
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G An Account of M. Bessel’s 


consequently, that the preservation of similar arcs may be a 


superfluous precaution. 

To-avoid the possibility of reciprocal influence of the clock 
and pendulum, the clock was placed 8 feet 6 inches in front of 
the pendulum. Between them was placed a telescope of | 
Fraunhofer of 24.36 inches focal distance, with the eye-piece 
removed, and the object-glass at such intermediate distance, 
that the image of the pendulum fell exactly on the pendulum | 


of the clock: they were both distinctly seen through a 30 inch 


telescope of Fraunhofer, placed at 15 feet distance. | 
The scale for observing the arc of vibration was fixed on the 


vertical iron bar, 412.5 lines below the suspension of the short 


pendulum : it was divided into.spaces of half a Parisian line, 


and had in the middle a clear white space, équal in size to one 


of the divisions: this space was exactly bisected by the pen- 
dulum thread when at repose. A hollow cylinder of brass, 
painted black, two lines high, and 1.25 line broad, was slid 
upon the thread, for the purpose of observing coincidences ; 
its weight for the short pendulum was 3.81 grains, and for the — 
long pendulum 3.69 grains. When the pendulum is in repose, 


the coincidence cylinder covers exactly the white space on the - 


scale for observing the arc. At the lower end of the pendulum 
of the clock was attached a piece of black paper, with a hole 
cut in it, about three lines diameter. The two pendulums 
being at rest, the coincidence cylinder painted black, as already 
noticed, filled the hole. in the paper, when viewed through the 


- telescope, and concealed the white space on the scale; which 


also was the case when the two pendulums were in coincidence 
during their motion. As the white space was concealed for 
more than a single second at the coincidences ;—and as the 
duration of its concealment is liable to vary, from several 
accidental causes ;—the second, when it was no longer visible, 
and again, the second, when it re-appeared, were observed, 
and the mean regarded as the instant of coincidence. The 


— coincidences, both of the long and short pendulums, were 


observed by the same clock. The clock was compared with the 
transit clock of the Observatory, by opening a door, which 
permitted their beats to be audible together. ‘The coincidence 
clock being regulated to make one second less than the transit 
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clock in an hour of sidereal time, M. Bessel estimates the 
accuracy with which they may be compared, by observing 
when their beats coincide, at the two hundredth part. of a 
_ second. Three thermometers were let into the vertical bar, one 

near each extremity, and one in the middle; and two others 
were suspended freely, one at the height of the ball of the pen- 
dulum, and the other at its point of suspension. ‘The ther- 
-mometer at the ball gave the temperature for the reduction to 
vacuum; anda mean of the two at the ball and at the sus- 
pension, gave the temperature of the pendulum. The gra- 
duation of the thermometers was examined and asian by 
_M. Bessel’s well-known process, 

Having thus described the apparatus, it would appear the 
most direct course to proceed at once to its results. It will be 
necessary, however, previously, to give a brief view of one of 
the valuable subsidiary dissertations of M. Bessel’s memoir ; 
since it bears very importantly on the results obtained with his 
apparatus, as well as on all results of all methods whatsoever, 
in which the experiments are made in air. 

Since the time of Newton, it has been considered, that if 
the mass of a body falling through the atmosphere be m, and 
the mass of the air displaced by it be m’, the accelerating force 
acting on the body is equal to the quotient of the moving force 


by the mass, or to ; and pendulum experiments have 


been reduced accordingly. 

In this it is supposed that the moving force m—m' acting on 
the body, is distributed over, and exerted on, the mass m; but 
it must be exerted not only on m, but also on all the pastiche 
of the air set in motion by m: consequently, the denominator 
in the expression for the accelerating force must necessarily be 
greater than m, and will require to be augmented by the intro- 
duction of a new function. ‘The vibration of a pendulum must 
therefore be more retarded by the medium in which it vibrates, 
and the reduction to a vacuum must be greater, than has been 
hitherto allowed for. 

In considering the influence of this expenditure of force, 
in the case of a pendulum, on each of the members.of the 
analytical expression of the unimpaired force, or of the mo- 
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tion in a vacuum, M. Bessel is led to the conclusion, that 
when the vibration takes place in media of very small 
density, such as the elastic fluids, the effect on .the vibra-— 
tion, of that part of the influence of the medium which 
has been hitherto neglected, is equivalent to the effect of a 
simple addition to the inertia of the pendulum. This addition 
will either be constant, with the same pendulum and medium, — 
or will vary with the extent of the arc of vibration, according | 
as the portion of the medium moving with the pendulum does 
or does not lose its motion, at the same instant that the pen- 
~ dulum comes to repose; a question which must be determined | 
by experiment, —in the affirmative, if a series of coincidences, 
begun in large arcs, and ended in small arcs, can be fully 
represented, by the customary reduction to infinitely small 
-arcs,—otherwise in the negative. M. Bessel’s experiments 
lead him to conclude, that the effect is at least very nearly 
constant, within the compass of the arcs in which he has 
hitherto experimented. | 

The value of the addition to the inertia of a pendulum, 
arising from the causes which we are now considering ; or, in 
other words, the additional retardation which a pendulum 
vibrating in a medium experiences, beyond the usual correction 
for hupyancy,-—tint being susceptible of calculation, requires, in 
all cases, to be sought by experiment. © 
~ . The method which first presents itself, and apperebtly the 
most simple and decisive, is, the direct experiment of oscil- 
lating the pendulum in a vacuum. M. Bessel was deterred - 
from attempting this experiment by the apprehension of meet- 
ing with difficulties which might involve doubts of other kinds. 
‘The method which he adopted, was to oscillate in air two pen- | 
dulums, alike in figure, but very dissimilar in mass. This he 
accomplished in his apparatus, by substituting for the sphere | 
of brass, a sphere of ivory of equal diameter but 4.6 times 
lighter, and comparing the oscillations of the two pendulums, 
the one composed of the ivory sphere and metallic thread, and 
_ the other of the brass sphere and metallic thread. These pen- 

dulums being alike in figure, the movement given to the air may 
be presumed to be the same ; whence the same co-efficient ap- 


_ plied to their respective corrections for buoyancy, computed in 
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Pendulum Experiments. 


the ordinary manner, will give for each the additional part of 
the reduction to a vacuum, which has hitherto been neglected, 
Now, as the reduction is in the inverse proportion to the mass ; 
and as the specific gravities of the brass and ivory are respec- 
tively as 8.18955 and 1.79443 to that of water at its greatest 
density, considered as unity ; the difference in the oscillations 
of the two pendulums, when of the same length, and vibrated 
in air, is so considerable, as to enable the “reduction of the 
required co-efficient ; and the consequent elimination, from the 


two sets of experiments, of the whole reduction to a vacuum ~ 


for each pendulum, The co-efficient thus derived from M. 
Bessel’s experiments with the brass and ivory spheres, is 
0.9459, shewing that the reduction to a vacuum for a pendu- 


lum, such as he employed, is nearly double the amount of the ~ 


correction for buoyancy, which would have been iahactenge 
supposed to have been the whole reduction. 


The number of distinct determinations obtained by M. Bes- 


sel, from the mean of which the length of the seconds pendu- 


lum ‘at Kénigsberz is derived, were in all fifteen. Of these, — 
eleven were with the brass sphere, and four with the ivory — 


sphere. Each determination consisted of four experiments 
with the long pendulum, and two with the short; the number 


of experiments with the long pendulum being double; on ac- 


count of the greater difficulty and uncertainty of the observa- 
tion of coincidences, Of the four experiments with the long 


pendulum, @ was with the lever of the micrometer screw turned | 


to the right; 6, with the lever turned to the left, and the thread 
reversed ; e, with the lever turned to the right, and the thread 


as in 6; f, with the lever turned to the left, and the thread as - 


in a: and of the two experiments with the short pendulum, ¢ c 


~ was with the lever turned to the right, and the thread as in a;_ 


and d, with the lever turned to the left, and the thread as in b: 
cand d were made between the pairs @ and 6, and e and f. 
During the six experiments belonging to one determination, 
the clamp fixing the thread:to the suspension apparatus was 
not touched, so that the same part of the brass leaf passed 
over the cylinder of unrolling. — 


In the three last determinations with the brass sphere, three 


different modes of suspension were employed in comparison 
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with each other, for the purpose of examining the influence of 


the different modes of suspension, or the situation of the axis 
of motion. In the first of the three determinations the pen- 


dulum was suspended by the brass leaf passing over the cy- 


-linder of unrolling as before ; in the second, by a knife-edge ; 


and in the third, by the brass leaf clamped, instead of its being 
passed over a cylinder. The clamp, knife-edge, and cylinder 
were all laid accurately on the same horizontal plane, and the 
half-diameter of the cylinder being allowed for, the pendulum 
in each of the three cases was apparently suspended from the 
same height. ‘The result of this comparison was, that the. 
cylinder and clamp gave very nearly the same length between _ 
the zero of the micrometer-screw and the axis of motion, but 
both a different length from the knife-edge ; the axis of motion — 


-with the knife-edge appearing to have been 0.0311, higher — 


than with the cylinder corrected for its half-diameter, and 
0.036... higher than with the clamp: whence it may be in- 
ferred that in the knife-edge. suspension the centre of motion 


of the axis is higher than in either of the other methods. The 
three modes serve equally the purpose of determining the length 


of the seconds pendulum in M. Bessel’s apparatus, which re- 


— quires only that in each distinct determination the same sus- 
pension should be employed for the long and short pendulums. 


Of the four determinations with the ivory sphere, two were — 
with the knife-edge suspension, and two with the cylinder of 
unrolling : the results were in accord with those above noticed 
with the brass sphere, in shewing that the centre of motion 1s 
higher in the knife-edge suspension than in the cylinder: but 
the experiments with ‘the ivory sphere are not so proper for 
giving the exact difference between the two modes of suspen- 
sion as those with the brass-sphere, because the brass leaf 
must be pressed more strongly against the cylinder with the 
brass sphere than with the 1 lvory sphere. 

In the experiments with the ivory sphere, the oscillations of 
the long and short pendulum were made to succeed each other 
alternately, on account of the liability of the ivory to be affected 
by changes in the moisture of the atmosphere. Owing to the 
ivory sphere weighing so much less than the brass, the in- 


fluence of the resistance of the air in diminishing the arc of — 
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oscillation was much greater, and the results were necessarily 
- obtained from a mean of fewer consecutive coincidences. — | 
The mean result of the fifteen independent determinations 
gives the length of the simple seconds pendulum in the obser- | 
vatory at Kénigsberg 440.8147 Parisian lines. ‘The extreme 
differences of single determinations from the mean are— 


Line. 


+0 .0037 and 0038 with the brass and 
+0 .0060 and —0.0044 with the ivory sphere. 


The ball of the pendulum was 11.2 toises above the mean ~ 
height of the water of the Pregel, which, as the stream has no 
perceptible fall, may be regarded as the height above the sur- 
face of the Baltic: the diminution of length corresponding to. 
this elevation is 0.0032 L.; whence the length of the simple _ 
seconds pendulum, reduced to the surface of the Baltic, 
is 440.8179. | 

_ As the incorrectness of the assumed expansion of the toise 
(00000114 of its length for each centesimal degree) would be 
productive of a constant error, and is the only source in M. 
Bessel’s opinion of probable constant error, he shews that if 
0 .00001167 be substituted for 0. QOO0L14, whereby the several 
partial determinations would be brought into a nearer accord 
with each other, the final result would be reduced only 0.0003 x. 
a quantity which may be justly regarded as too small to re- 
quire consideration. 

In further exemplification of the correctness of the new view 
which M. Bessel has taken of the retardation of a pendulum 
by the fluid in which it vibrates, he instituted the following 
experiments, In those which have been related, pendulums of 
the same figure, but of different specific gravities, had been 
vibrated in one and the same medium, and the influence of the 
medium manifested by the different effects it produced on dif- 
ferent pendulums, In the experiments now under considera- 
tion, the sane pendulum’ was employed in different media. 
The long pendulum of the apparatus, consisting of the brass 
sphere and metallic thread, was vibrated in air and in water; — 
its time of vibration in air was L”.7217, and in water 1’ 9085. | 
By the old formula of reduction, which took into account only. 
_the equal bulk of the displaced by. the the 
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vibration in air being 1”.7217, that in water ought to have 
been 1”.8373, instead of 1”.9085. In like manner the brass 
- sphere and short metallic thread made in air its time of vibra- 
tion L”.0020, and in water 1’, L078 ; whereas, by the old for-— 
mula, its time of vibration in water ought to have been 
corresponding to 1”,0020 in air. The co-efficient of 
the additional retardation derived respectively from the two 
experiments is 0.648 and 0.602. 

Instead of the sphere of brass, a hollow cylinder of the same 
metal, 36 lines in length and 32 lines in diameter, of the same | 
weight as the brass sphere, but of specific eravity diminished 

by the included air to 2.0788, was suspended by the thread. — 
The long pendulum formed with this cylinder made its time of 
vibration in air 1”,7244, and in water 2°.7892: the short 
pendulum, so composed, in air, 1”.0104, and in water 1”.6385. 

- The times of vibration in water deduced from those in air, by 
the old formula, ought to have been, respectively, 2”.3828 

Instead of 2”,7892, and 1.4021 instead of 1" .6385. The 

co-efficient is here 0,747 and 0.761; compared with the re- 
sults obtained with the — a perceptible effect of figure is 
‘manifest. | 

_ To render this effect still more obvious, the bottom plate was 

then taken away from the hollow cylinder, when its specific 
vravity became again that of the metal itself, 7. e. about 8.3, 

Ifthe figure had been without influence the cylinder should then 
have oscillated nearly as the sphere. The long pendulum made 
its time of vibration in air, 1”,7199, and in water, 2’.5675: the 
short pendulum, in air, 1” ,00 19, and in water, 1.5042: whereas, 
the computed times in water are 1”.8339 instead of 2”.5675, 
and 1” ,0683 instead of L”,.5042. The co-efficient here derived is 
7.99 and 8.21, whence there appears a very great influence of 
figure. In this case a more than ordinary motion of the par- - 
ticles of the fluid took place, on account of a portion of the 
fluid in the interior of the cylinder flowing out to supply the 
vacancy created by the motion of the cylinder ; and the con- 
verse. 

The value of the co-efficient found by the experiments in air 
and water differed from its value obtained by the brass and — 

ivory spheres in air alone, nearly as 2 to 3; whence it is 
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evident that the co-efficient cannot be derived for ordinary 
pendulum experiments, from experiments in a fluid. In fact, 
the reasoning from whence M. Bessel inferred that the part of 


the reduction hitherto neglected might be in effect represented 


by an addition to the motion of the pendulum, is expressly 
limited by him to vibration in media of very small density. 

_ Finally, the time of vibration of a pendulum with reciprocal 
axis, rendered convertible in air, was L”.Q002 ; when vibrated 
in water, the time of vibration became, with the creat weight, 
below 1".1177, and with the great weight above, 1”, 1400. 


Thus the equality of vibration was lost, and the pendulum, © 


reciprocal in air, ceased to be so when vibrated in water. 


It follows from this experiment, and is, indeed, a necessary 


consequence of the principles brought forward and established 
by M. Bessel, that a pendulum designed to be reciprocal, and 
having its time of vibration made the same when suspended 
__ by either axis in air, is not a reciprocal pendulum in a vacuum, 


unless the external figure be symmetrical on whichsoever of the 


3 axes the pendulum be suspended. Nov, in the experiments 
that have been hitherto made, to obtain the length of the 
_ seconds’ pendulum by the application of the principle of the 


reciprocity of the axis and centre of oscillation, the pen- 


dulums experimented with have been far from possessing 


that symmetry of form, which would render the reduction to a 


vacuum the same for the vibrations on each of the axes. There 
are thus two sources of error, by which the results hitherto ob- 


tained by this method are affected, arising from the medium in — 


which the experiments have been made ;—Lst, the “ correction 
for buoyancy,” hitherto applied as the whole of the reduction to 


a vacuum, is but a portion of that reduction ; and 2d, the con-. 


dition of reciprocity has not as yet been fulfilled. 

To ‘accomplish, then, what is yet a desideratum, viz. to 
obtain the true length of the seconds pendulum by means of a 
convertible pendulum, two modes of proceeding present them- 


selves :—1. To make the external figure of the pendulum of 


experiment symmetrical ; so that, being suspended on either 


of its axes, the motion given to the air shall be precisely the 
same. This must also be effected in such manner as to leave — 
the centre of gravity nearer one of the knife-edges than the 
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other; in other words, the figure must be symmetrical, bat: 
the mass not ‘so. This may be accomplished by making the 
weights of equal size and alike in form, and placing them sym- | 
metrically in regard to the knife-edges, but having one hollow — 
and the other solid.. By this construction, the influence of 
the air will be eliminated, and the height of the meteorological 
instruments will be only important, as concerns those variations 
which may take place between the experiments on the one edge, 
andon the other. This is the method suggested by M. Bessel. 


_ The second method is, to make the experiments altogether in 


a vacuum : in this case, symmetry of construction ceases to 
be a condition; and the resistance of the air to the motion 
of the pendulum being removed, the vibration will continue 
until brought to a close by the mutual action of the plane and 


nif-elee, enabling the time of vibration to be determined 


with an increased accuracy, proportioned to the duration of 
period in which the vibration is continued without fresh 


impulse. It is probable, that a. combination of the two. 


methods may prove, on trial, more satisfactory than either 
separately ; the pendulum being constructed symmetrically, and 


the experiments made with it both in air and in a vacuum 3 


when the results of both experiments should be the same, if 


the conditions are in both cases fulfilled. 


Experiments have recently been made in this country, by 
which the reduction to a vacuum of an invariable pendulum, 


of thé same external form as those which have been lately 


employed by British officers in determining the relative length 
of the pendulum in different latitudes, has been obtained 
directly by its alternate vibration in air of full pressure, and in 
rarefied air approaching to a vacuum. It appears, from these 
experiments, and from an examination of the apparatus con- 


trived for the purpose, that, by iis means, a convertible 


pendulum can also be experimented with in a vacuum, or in a 
rarefied medium extremely near a vacuum, with scarcely less 
facility than in air, and with increased accuracy in several 


other respects, besides those which are connected with the 


influence of a medium. It has resulted, from the experiments 
with an invariable pendulum, that the true reduction of its | 
vibration to a vacuum is to the correction for buoyancy as 


' 
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previously computed, in the proportion of about 10.36 to 6.26. 
~The co-efficient of the additional part of the reduction 1 Is, in 
this case, therefore, 0.659. 

In considering the new view of the reduction to a vacuum, 
in reference to the method of obtaining the absolute length of 
the seconds pendulum by the apparatus of MM. Borda and 
- Biot, in which the experimental pendulum consists of a platina 
_ sphere and metallic thread, we might not be far wrong in taking 
the same co-efficient for the addition to the inertia of the 
pendulum as applicable to the platina sphere, that M. Bessel 
derived from his experiments with the brass and ivory spheres. 
Taking also M. Biot’s estimate of the relative densities of 
platina and air at 15910 to 1 at 32° of temperature and 30 
inches of atmospheric pressure, the reduction to a vacuum of 
the vibration of his experimental pendulum would exceed the 
amount introduced in the reduction of the experiments with 
that apparatus at Paris and elsewhere, by about 24 vibrations 
aday. The length of the simple seconds pendulum derived 
will consequently be too short by between two and three 
_ thousandths of an inch. The published results with that 
apparatus are, however, capable of being rigorously corrected, 
whenever the reduction to a vacuum of the identical platina 
sphere and its suspension thread shall have been experimen- 
tally determined. This may be accomplished, either by a 
proceeding similar to M. Bessel’s—viz., by employing an 
ivory sphere in comparison with the platina sphere; in which | 
case the difference of the specific gravities of platina and ivory 
much exceeding the difference between those of brass and 
ivory, the circumstances of the experiment will be more 
favourable than in M. Bessel’s experiment; or by vibrating 
the platina pendulum in the vacuum apparatus, alternately in — 
air and in the highly rarefied medium which can be readily 
produced and maintained in that apparatus, equivalent to a 
pressure of less than one-tenth of an inch, or ,1,th part of the 
pressure of the ordinary atmosphere. In making this expe- 
—riment, no measurement of the length of the pendulum, which 
is by far the most difficult and uncertain part of the operations 
in M. Biot’s apparatus, would be necessary, as nothing more 
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is required than the relative vibrations of the same pendulum 


in media differing widely in density—a question altogether 


independent of absolute length. The circumstances in- 


- fluencing the density of the medium and the temperature of 
the pendulum would be the principal and almost the only 


objects requiring particular attention. 

M. Bessel’s view of the incorrectness of the theory by which 
pendulum experiments have been hitherto reduced to a vacuum, 
and of the necessity of seeking the true reduction by experiment, 
must now be considered as fully established ; and we are obliged to 
conclude, that the determinations of the length of the pendulum 
in England and France, to which the standard measures of the 
two countries have been more or less formally referred, are in- 


correct ; and that, not merely to an amount scarcely surpassing 
in magnitude the accidental errors to which different parts of 
the respective operations are liable in single determinations, 


the correction of which might be deemed by many an attempt 


to obtain an accuracy more apparent than real; but in- 


magnitude, probably, not less than two or three ‘inches in 


a thousand yards of British measure. The admission of 


this fact does in no degree disparage the great mechanical 
ingenuity and admirable patience in experimenting that 
has been manifested by the distinguished persons to whom 
we owe the methods and the results hitherto obtained. Nor 
does any thing that has yet appeared in regard to the influence 
of a’medium, prejudice the eventual application of either of 
the methods in obtaining a true result. But the evidence of 
facts too strong to be passed by is now afforded, in support of 


reasoning that had been previously urged, to shew that a con-. 


clusion of so much national and stientihe importance ought 


not to be allowed to rest on less than the best evidence that 


the ingenuity and labour of the age can supply ; and that any 
conclusion ought only to be considered as premature, that 
is not the concurrent result, not only of all the methods of 
inquiry which are capable of yielding a just result on competent 
trial, but also of the repetition of each method, with such 
variation of circumstances as might serve to detect errors 
from unsuspected sources. Had, for example, the expe- 
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riments of Biot been varied by the substitution, in but a single 
experiment, of a sphere of brass or of other metal, or of any 
other substance whatsoever, for the sphere of platina ;—or had 
the experiments of Kater been repeated in air with a reciprocal 
pendulum, differing in external figure from the one constructed _ 
by him, so as to affect the reductions to a vacuum ;—or had | 
they been repeated even with the same pendulum in at- 
mospheric circumstances widely different ;—discrepancies 
would have appeared, which might have led to an earlier 
discovery of what M. Bessel is understood to have arrived at, 
by reflecting on apparent discrepancies occurring in his preli-— 
minary which have now their 
tion. | 

A very near approximation to the true length of the seconds 
pendulum in London may be expected from the experiments 
now in progress, with the original pendulum constructed by 
- Captain Kater, used in the vacuum apparatus. By shifting 
the place of the weight, this pendulum will be made convert- 
ible in a vacuum, and the number of its equal vibrations, free 
from the influence of a medium, directly ascertained. Pre- 
- suming the weights to sustain no change of place by the rever- 
sal of the pendulum, and the distance between the knife-edges | 
as measured by Captain Kater to be the equivalent length, we 
should have by this means the true length of the seconds pen- 
dulum. 

A second approximation will also be shortly obtained by other 
- experiments in progress, for transferring M. Bessel’s measure- 
ment at Konigsberg, to London, by means of invariable pen- 
dulums. An invariable pendulum of French construction, the 
rate of which was ascertained in the Salle de la Méridienne at 
Paris by M. Arago, has been sent to Kénigsberg, and compa- 
rative observations made with it by M. Bessel, in his observa- 
tory. Another invariable pendulum has been sent from Lon- 
don, the rate of which had previously been ascertained by 
myself, both at the Salle de la Méridienne in Paris, and in Mr. 
Browne’s house in London. This pendulum has also been 
used at Konigsberg ; and both pendulums are now on their 

way to London, returned by M. Bessel for verification; when 
JAN.—MARCH, 1829, C 
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the French invariable pendulum, which differs in external 
figure from the British, may also have its true reduction to a 
vacuum ascertained by means of the apparatus for that purpose 3 

_ whereby that necessary element will be furnished for the cor- 
rection of the results obtained with similar pendulums, in the 
voyages of the Captains Freycinet and Duperrey. | 


Very delicate and important questions, affecting the mea- 
surement of the seconds pendulum by other methods than 
M. Bessel’s, are those of the influence of the cylindrical — 
figure of the knife-edge, and of the elasticity of the supporting 
planes on the position of the axis of motion in the knife-edge 
suspension. The influence of the cylindrical figure of the 
edge was first brought into notice by M. Laplace, whose in- 
vestigation was grounded on the supposition, that during the 
motion of the pendulum the knife-edge rolls on the planes on 
its general cylindrical termination ; and that no gliding motion . 
whatsoever takes place, either in the direction in which it would 
be opposed by friction, or in the contrary direction. The breadth 
of the cylindrical termination is not, however, sufficient to 
make known the influence of the departure from a perfect 
edge on the times of vibration. This depends, as pointed out 
by M. Biot, not on the general cylindrical curvature, but on 
the curve formed by the termination of those projecting aspe-— 
rities of the edge, which are successively brought in contact 
with the planes, by the vibration of the pendulum, and on 
which the pendulum is actually supported. When the arc is - 
small, the series of these points or minute surfaces, thus 
brought into action during the vibration, must be con- 
fined to a narrow limit in respect to breadth. For example, 
if the radius of the cylinder be 0.1L. and the are of vibration 
21°, the maximum usually in pendulum observations, the — 
limit. corresponding to an arc of 24° of a cylinder of 0.1L. 
radius, is a breadth of 0.0043 L.; which breadth would be there- 
fore sufficient to produce the whole influence of a cylinder of: 
~O.t. on the length of the pendulum. But, supposing a_ 
a breadth of 0. 0043 L. to be shewn by microscopic observation, — 
ee optical 1 means are still insufficient to furnish the half diameter | 


7 
4 
| 
; 
. 
4 
4 
i 


Pendulum Experiments. 19° 


of its curve with certainty; and no other means present them- 
selves of being assured that it may not have an sa tse | 
influence on the length of the pendulum. | 
M. Bessel has examined the influence of the imperfection of 
| the edge, more closely than had been previously done. Con- 
cerning the nature of the figure by which it is terminated, he 
assumes that the polished planes of the prism forming the 
knife-edge are tangents to the curve of the figure; or, that if 
the angle formed by these planes is 27, tangents drawn to the 
terminations of the curve on either side will include the angle 
2%; and that the distance (b) between the planes where they 
meet the curve is capable of microscopic measurement: but 
in regard to the particular curve of the surface, it remains un- 
known in his general investigation; and thus much only is 
assumed in respect to it, that its section. perpendicular to the 
axis is a conical section, of which one axis coincides with that — 
of the pendulum ; its figure is then given by 7, 6, and an arbi- _ 
trary eccentricity «. By the alteration of <, the curve passes — 
from an hyberbola coinciding with the planes of the prism. 
(that is, from the summit of an angle), through all intermediate — 
steps, to a plane perpendicular to the axis of the pendulum. — 
The results of the investigation are, that if l' is the length of . 
the simple pendulum, oscillating equal times with a pendulum 
-moving round the curved termination of a knife-edge, and / the 
length of another simple pendulum, oscillating equal times with 
a pecee moving on the summit of a knife-edge, then — 
s being t the distance of the centre of gravity from the knife-edge, 
and g a co-efficient dependent on the figure of the curve and 
the angle of oscillation. For infinitely small arcs the value of | 
= /(1- e Cos ; 
| | | 
when the edge is the summit of an angle, g equals 0; inthe — 
passage of «, through all the intermediate steps, to a plane per- — 
_pendicular to the axis of the pendulum, q continually i Increases, 
_ and for the last value it is infinitely great, and the oscillation - 
‘stops. For very great values of «, q decreases quickly as the 
ares of oscillation increase ; for lesser values of « it is the - 
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same or nearly so as for infinitely small arcs; at least with | 
such angles as are usually employed in pendulum experiments. 

M. Bessel has given in tables, the value of g for several 
values of «, and for the angles of oscillation 0°, 1° and 2°; one © 
of the tables is computed for 2i = 90°, and the other for 
227 = 120°. From these tables it is evident, that, supposing 
the knife-edge to roll on the planes, its figure may have a per- 
ceptible influence on the length of the pendulum, even though 


the termination b should be but a few thousandths of a line. 


Unless, therefore, we have sufficient reason for assuming that 


are found either of ascertaining the amount of the influence, 


there is no danger of great negative values of « (@ e. much 


flattened ellipses, with the larger axis horizontal), arising either 


in the operation of grinding the knife-edge, or from its wear- 


ing away by use, we cannot trust to determinations of the | 
length of the pendulum made with knife-edges, unless means 


_or of eliminating it from the result. 


It has been said, that the influence of the: ‘ceevature of the a 
_knife-edge disappears in the result with the reciprocal pendu- 


lum; but M. Bessel remarks, that this very elegant property of | 


| that apparatus is only strictly true, when both knife-edges are _ 


terminated by equal valuesof bg. But there is an easy mode | 


of eliminating the effect altogether, which is by so construct-_ 


ing the pendulum, that the knife-edges can be interchanged ; 
when the mean of the experiments before and after changing 


_ the knife edges will be a result independent of their figure. 


For the purpose of examining practically the influence of © 
different values of b, i.e. of different breadths of termination 
of the knife-edge, M. Bessel made the following experiments 


with a pendulum with reciprocal axes, having the knife-edges 


of steel, alike in figure and weight, and so arranged as to be 
easily taken out and replaced, after altering their figure. The 


‘inclination of the planes of each prism was nearly a right angle. 


The pendulum consisted of a cylindrical bar of brass, having 
the great weight fixed, and the small one moveable ; ud | 


weighed altogether 34260 grains. When the times of vibra-— 
tion on the two knife-edges were made nearly equal, the dis- 


tance of one of the knife-edges from the centre of gravity was 


305.32 L. and of the other 135.7 v. or nearly as 9 to 4; taking 
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. the of the simple seconds pendulum at 440.8147 as 
found by M. Bessel, the length corresponding to the vibration 
_ of the convertible pendulum, when the great weight was above, 
was l' = 440.8185 (omitting a fraction expressing the un- 
known part of the reduction to a vacuum, which, as the fraction 
was almost identical in value in each of the comparative ex- 
periments, may be safely neglected). 

The knife-edge was then removed, ground very fine, and re- 
placed, by which operation it was brought 0.006 t. nearer the 
centre of gravity; whence [' should be increased 0.0075 L., 
making 440.8260 t. The length corresponding to the time of 
vibration was now, however, 440.8668 L.; the difference being 
0.0408 L., and showing that bq was lessened 0.0125 1. by the 
alteration of the knife-edge. 

. After several experiments had been made on this ‘chee: it 

was observed to have been. injured by use, In consequence of 
e having been ground too fine. The worn edge appeared in 

a microscope magnifying 200 times to have a flattened edge 

= 0.0051.; and was 0.006 L. more distant from the centre of — 
gravity in the last than in the first experiment. The difference 
in the length corresponding to the vibration between the last 
and first experiment was — 0.0253 L.; whence an increase of 
bq was manifested, arising from the wating my of the knife- 
edge = 0.0173 L. 

The same knife-edge was oes flattened. designedly until 
b = 0.0216 t. ., Increasing the distance from the centre of . 
gravity 0.021 L., whence the length of the pendulum, which. 
had been 440.8572 t., should now have been 440.8689 L. from 
the vibration, if the effect of the knife-edge had not been 
altered by the flattening. With the knife-edge in this state, 
the formula of reduction to infinitely small arcs no longer re- 
duced all the oscillations in different arcs to the same time ; 
the smaller arcs producing less times. The lengths eieres 
sponding to the vibration were from 440.5589 L. to 440.5185 1., . 
instead of being 440.8689 ke The influence of the figure of x 

the knife-edge 1 is here ee bg= —13 bq; and as b = 
0.0216 L. by measurement, q, for different, angles of oscillation 
from 84’ to 15’, varied Ec 10.1 to 11.2; corresponding to the 
tabular value of q when the ctirve is an. ellipse, and the pe 
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portion of the axes as about 1:21. The knife-edge was then 
ground again till b was diminished to 0.0135 1., when the 
length of the simple pendulum corresponding to the vibration 
was found to be diminished in an arc of 80’ 0.2203 L., pro- 
gressively to 0.2548 L. in an arc of 22’, instead of from 
0.3150 L. to 0.3504 .L., as when 6 = 0.0216. ‘The value of 
q varied in this instance from 11.2 in the large arcs to 13 in — 
the small arcs, corresponding to an ellipse having the axes in 
the proportion of 1: 25. 

These experiments apparently do not. accord with those of 
M. Biot at Leith and Unst, who employed, in successive ob- 
servations with his apparatus, two knife-edges, in one of which 
0.01664., and in the other 0.0023 L., and found no dif- 
ference in the ‘tine of vibration, produced by the difference of 
figure. M. Bessel is inclined to prefer-in M. Biot’s experi- 
ments those results in which the finer knife-edge was: em- 
ployed for the absolute pendulum, and to consider the results 

with the broader edge as valuable only for the relative 
pendulum. 

In the experiments made by ee to ascertain the length 
of the seconds pendulum at Paris, the experimental pendulum — 
consisted ofa platina sphere and a metallic thread, four times 
the length of the seconds pendulum. The influence of the 
imperfection of the knife-edge would consequently be reduced 
to one-fourth of what it would have been with the same knife- 
- edge in an experimental pendulum of equal length with the — 
seconds pendulum, I believe that in the experiments that — 
were at one time intended to have been made at Greenwich 
with the French apparatus, it was designed to have made this 
property available in eliminating the influence of the figure of 
the knife-edge employed, by using it successively with pendu- 


lums differing greatly in length. The correction of Borda’s — 


cxperiments on account of the figure of the knife-edge would 
probably be very small;.but unless the identical knife-edge | 
used by him were still in existence, the amount of the correc- 
tion cannot now be ascertained. 
M. Bessel remarks of Captain Kater’s that 
the great care given by that gentleman to the construction of 
his knife-edges, it is probable that b did not exceed, in either 
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edge, 0.0011. Supposing its value to have been the same in 
both knife-edges, the influence on the vibration would dis- 
appear ; if not of equal value, still the influence would only in 
part affect the ultimate result. By making the knife-edges in- 
terchangeable, the influence would in either case disappear. 

In all discussions hitherto on the subject of the vibration on 
knife-edges, it has been assumed that the knife-edge rolls on — 
its cylindrical or curved termination, without having any 
gliding or sliding motion whatsoever. This strictly supposes, 
on the one hand, that the friction is sufficient to keep the axis — 
of rotation fast, and on the other, that the supporting planes 
are planes of perfect hardness. M. Bessel was led by the re- 
markable circumstance, which occurred in the course of my 


experiments with invariable pendulums,—of a difference mani- 


festing itself in the time of vibration of an invariable pendu- 
lum oscillating on different agate planes,—to institute experi- 
‘ments on the relative vibrations of a pendulum upon supports 
of different materials ard form. On agate planes, glass 
planes, glass cylinders, and very hard steel planes, no very 
decided difference was obtained, nor was the arc of vibra- | 
tion affected. On brass planes the time of oscillation was 
lessened considerably, but still the formula for the reduc-— 
tion to infinitely small arcs applied both to the vibrations in 
large and small arcs; but on cylinders of brass of 1.63 x. 
diameter, the diminution in the time of oscillation was 
still greater, and with the smaller arcs the length of pendu-— 
lum deduced was considerably less than with the larger arcs. : 
The cylinders were marked by the oscillation more in breadth 
than in depth. The brass planes were vibrated upon a consi- 
derable time before.any mark was produced upon them; but 
during the whole time, the vibration upon them differed greatly 
from the vibration upon-Rarder planes. It was, therefore, to be 
inferred that the cause which produced the difference, and which — 
_ was so sensible in its effect.in the one case, might not be alto- 
_ gether insensible in the other. To examine this point more | 
closely, M. Repsold, at M. Bessel’s request, contrived an — 
apparatus, capable of measuring any sliding motion that the 
knife-edge might have upon the planes, even should it amount 
to no more than the forty-thousandth of a line: the pendulum 


. 
* 
ae 


cA An Account of M. Bessel’s 


-employed with it was the one already described with reciprocal 


axes. It was found that, on all the supports, small glidings of 


the edge took place, always in the direction of the motion of 
the pendulum; to the right, when the pendulum moved to the 
right, and the converse: the amount was the same with both 
knife-edges, and proportional to the arcs of vibration. For all 
the hard planes, of whatever materials constructed, and for the 
glass cylinders, it appeared to be the same; namely for each 
degree of arc 0.06004 L.; for the brass planes, 0.0033 L. ; and 
for the brass cylinders, 0.000491, The maxiinun of motion 
took place as the pendulum passed the vertical. 
M. Bessel is of opinion that these motions cannot be siete 
— toan insufficiency of friction for keeping the knife-edge fast : the 
pendulum requires a force to keep its axis of rotation fast ; this 
force is the friction on the supports ; but should the friction he not 
quite sufficient, so that it should not entirely counteract the motion 
of the edge, but only reduce it to a small quantity, the remain- 
ing motion would be always opposed to the motion of oscillation; 
whereas the sliding was in the direction of the oscillation — 
Further, as the distance of the knife-edge from the centre of — 
gravity would enter into the expression for the motion occa- 
sloned by the insufficiency of friction, the sliding would not 
only be in a contrary direction to what it is found, but it would 
be also of unequal amount in the two knife-edges, which is 
contrary to experiment. Jointly, then, from the experiments 
_ on the times of oscillation and on the motion of the knife-edges, 
M. Bessel infers that the planes themselves oppose a force to — 
the motion of the pendulum. Now, a force acting only on the 
edge would not affect the time of oscillation; the action of 
the force requires, therefore, for its explanation, either that 
an alteration of the figure of the knife-edge be supposed, or 
that the knife-edge makes an impression on the support, so 
that points of the knife-edge, situated higher than its absolute 
edge, are brought in contact with the planes. Ifthe action of 


_ the force produced an alteration in the figure of the knife-edze, 


the effect would be alike on hard and on soft supports; whereas it 
is very different. It may, therefore, be inferred with confidence — 
from the experiments, that the second explanation 1 is the true 
one;—namely, that the knife-edge makes an impression on the 
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planes, causing a motion of their particles to take place during 
the motion of the pendulum; and that the opposition to the 
motion of the pendulum, which lessens the time of vibration, 
is occasioned by the endeavour of the compressed particles of — 
the planes to recover their natural position in consequence of 
their elasticity ; whence it is presumable that the effect may 
be greater with rough than with nen polished planes of the 
same material. 

In order to examine the manner in which this impression 


& operates 1 in affecting the time of oscillation, M. Bessel assumes, 


in conformity with the experiments, that the sliding of the 
 knife-edge is proportioned to the angles of oscillation: Hence 
he observes that there is .a point in the axis of the pendulum, 
above the knife-edge, which, during the vibration, remains al- 
ways. in the same perpendicular plane which is occupied by the 
axis of the pendulum and the knife-edge when in repose. The 
distance of this point from the knife-edge may be determined 
_. by the extent of the sliding of the knife-edge and the ange of 
oscillation. It is found from the experiments— 


Lines. 


For the harder supports . . 0.0012 
For the brass planes . . . 0.0095 
For the brass cylinders . . 0.0140 


The conclusion drawn by M. Bessel fom these experiments, 
in regard to the convertible pendulum, is, that the result ob- 
tained with that pendulum is only so Se influenced by the 
_ planes as their effect may be to raise somewhat the point on 
which the pendulum moves. By interchanging the knife-edges, 
not only does the influence of their terminating figure entirely 
disappear, but so also does the influence of the change of figure 
of the planes during oscillation, should it aot be the same for 
the two knife-edges, which is possible. The mean of the expe- 
riments, before and after changing the knife-edges, gives the 
time of vibration corresponding to the simple distance between’ 
the surfaces terminating the knife-edges, increased by two very 

small quantities, one for each knife-edge ; these require to be 
found, by measuring the amount of the sliding motion of each 
knife-edge, and deducing therefrom that higher point in the 
axis of the pendulum, which remains, during the Vibration, 
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always in the perpendicular plane occupied by the axis when 
the pendulum is at rest. } 

The convertible pendulum, then, with the knife-edges capable 
of being interchanged—with the weights fixed to ensure that 
all the experiments are with an unaltered pendulum,—made 
symmetrical in external figure but not in mass—or, omitting 
the last condition, experimented with in a vacuum,—or which | 
is still better, made symmetrical, and experimented with both. 
in vacuum and in the air ;—a convertible pendulum, so arranged, 
will possess the same advantages which M. Bessel has obtained, 
by a totally different method ;—namely, the result will be 
free from uncertainties arising from the imperfect figure of the 
knife-edge, and the influence of the medium in ‘which the 
experimental vibrations are made. | 

At the direction of the President and Council of the Royal 

Society, a reciprocal pendulum is now in process of construc- 
tion, which will fulfil all the necessary conditions. It will also 
admit of having the distance between the knife-edges referred 
to a standard scale, whilst the pendulum is suspended on the 
planes, and the reference repeated as frequently during the 
experiments as may be desired. The mode of cohivence, will 
also be free from the. uncertainty which has attended the 
employment of microscopes. 

By experiments with this pendulum, varied and repeated as 
may be seen expedient, the true length of the seconds pendu- | 
lum will be arrived at, unless there should still exist some yet _ 
unknown defect in any part of the process, by which the 
principle of the reciprocity of the axis and centre of oscillation 
is applied. The invention by M. Bessel of a method of ob- 
taining the same object by a proceeding totally distinct in all 
its details, places in our power a comparison of results, which 

will be a far more efficient means of detecting any remaining 
error, than could be afforded by the utmost additional consider-. 
ation given to the details of either method separately. 

To accomplish this comparison in a suitable and satisfactory 
‘manner, it is necessary that the two methods should be tried at 
the same spot; and that we should possess, for that purpose, | 
an apparatus upon M. Bessel’s plan, adapted to the British 
measures. By the substitution of a standard bar of the length 
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3 of the imperial yard, forthe Toise employed by M. Bessel, the 


general size of the apparatus would be reduced to a more con 
venient dimension, and the diminished length of the longer 
pendulum would cause the coincidences with it to be observed 
with greater facility and increased accuracy. 


‘Were this the proper occasion, some other modifications — 


which have suggested themselves in M. Bessel’s apparatus 


‘might be pointed out ; but, by so doing, this paper would be 


extended to an inconvenient length. I shall confine myself, 
therefore, to noticing that the vacuum apparatus will probably 


prove a useful auxiliary in M. Bessel’s method, as well as in_ 
_ Captain. Kater’s; by furnishing, in the most satisfactory manner, 


for the sepeimeaiel pendulums of that apparatus, the amount 


of the retardation occasioned by the medium in which the . 


vibration takes place. 
SABINE,. 


On a Mode of Secret Writing. 
By Ricuarp Penn, Esq. 


Tue articles on the subject of Secret Writing which appeared 
some years ago in the Quarterly Journal of Science *, induced 
me at that time to complete the arrangement of a cipher, 
founded on a principle which I had long before intended to 
apply to that object. | : 

As the talent and perseverance of the decipherer have very 
frequently overcome all the difficulties which skill and ingenuity 
have opposed to the success of his labours, it may seem pre- 
sumptuous that | should venture to challenge any person to 
unravel the intricacies which are supposed by me to belong to 
a cipher of my own construction. There are, however, man 
observations in the articles above referred to, which make me 


less diffident than I should otherwise have been as to the merits’ 


of the present plan, and confidently persuade me that it will be 


found to possess many advantages which do not appear to have 
been hitherto combined. 


* Vol x p. 89, 90, 91, 101.—Vol. xii, p. 21, 29, 292, 293. 
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No cipher can be practically | sntel; eee the two following 
conditions are complied with, viz. :— 


That it should not be laborious to read or to write. 
That it should be very difficult to be deciphered. 


In order to prove clearly how far the first-mentioned condi- 


tion is now really complied with, it would be necessary that I 
should disclose the system, according to which the false letter 
employed is substituted for the letter which it represents; and | 


that I should likewise explain the peculiar facility afforded to 
that substitution, by a mode of arrangement which is entirely 
new. I must therefore confine myself to stating, in support of 


any claim to merit which the cipher may have on this score, 
that in using it, no effort of memory is required, nor any 
tedious reference to what is usually termed a key: all that is_ 


necessary to the use of it may be learned in a few minutes, 
and cannot be forgotten. There is no positive necessity that. 


the matter should be previously written down, in order to its 
being put into cipher; no characters are used but the common 
letters of the alphabet, and the signs (+) (—) and (=) ; so 
that the difficulty, loss of time, and liability to error, neces- 
sarily attendant on the writing of unusual characters, (requiring 
the greatest nicety of shape and position, ) are entirely avoided. 


The fulfilment of this condition must therefore rest upon these 


assertions alone. © 


The question as to the other condition may, however, be 
more satisfactorily determined, by adopting the plan pur- 
sued by Mr. Chene\ix, in the paper* published by him. With 
this view, I do not hesitate to offer a reward of F ifty Pounds 
to the first person who shall, within three from this 


date, decipher the annexed page. 


The following are, however, the only aids which I propose 


to give to the person who may undertake to decipher it. The 
information will probably be of Jess value than that offered to 


him under the same circumstances by Mr. Chenevix +; but it 
must be admitted, that it is such as to expose the security of 


* Journal of Science, vol. x. p. 89. 
+ Ibid, p. 96, 101, 
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the plan to as severe a test as could ever, in common practice, 
_ be applied to it. 
- 6 The matter is in English : itis a despatch from a general | 
officer, commanding an army in the field; it is full of the 
phrases in common use on such occasions. ‘The page does not 
contain more letters and signs than there are letters in the 
words represented; and all the smallest particles are inserted.” 
_ Every degree of fair play and encouragement is thus given 
to those who have maintained that any large quantity of matter 
ciphered on the principle of literal sabatituGen. is not capable | 
of concealing the process employed by the cipherer. 
In the case of more complicated (but less practically useful) & 
ciphers, a ‘much greater degree of assistance might, perhaps, — 
without fear of detection, be given to the decipherer; but it 
should be remembered, that the great facility of use possessed 
by this cipher, will more than compensate for the want of any 
further appearance of security which might be falsely given to 
it by more inviting explanations ; and it cannot in fairness be 
_ expected, that the system should be submitted to experiment 
under disadvantages not properly belonging to it, but added 
merely in order to afford a further clue towards the attainment 
of that object which it is the very purpose of the o cipher to 
defeat. 
An experiment, a similar to the present, was made on 
a smaller scale with this cipher in the year 1823; and it has 
lately been employed in a private seniadeondanen.. The prac- 
tical experience thus gained, has led to much improvement in 
the facility of using it, so that the condition of its not being 
‘* laborious to read or to write’ is completely fulfilled. 
Whether or not it will also be found “ very difficult to be 
deciphered,” remains to be proved by the severity of the test 
to which that condition is now submitted. If it should really 
possess that internal principle of security which is supposed to 
belong to it, it may be stated in addition, that the mischief 
attending the loss or seizure of one cipher would extend only 
to the particular correspondence in which it had been used ; 
the principle on which it is founded being capable of sale 
endless variety, that a correspondence might be carried on 
with almost any number of persons, souks of whom would 
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possess no more power than any stranger to decipher that 
which was intended for another correspondent. 


‘The complicated and laborious methods hitherto used, almost 


indiageuably require the assistance of some patient secretary, 


who must necessarily become acquainted with the matter to be 


communicated. The intervention of no such third person is 


with this cipher required. Any man, however valuable his 
time may be, can find leisure to use it, and by its means to 


dictate a series of letters to an amanuensis, who, whilst he is 
ignorant of the meaning which they convey, transcribes them 


for the eye of the correspondent, for whose information alone 


they are intended, and who is furnished with the means of 
readily understanding them. 


| rp PENN. 
Great George Street, March 2, 1829. | 


Observations on the Organ of Scent. 
Wann, Esq., F.LS. 


Non cuicunque datum est habere 
have a nose.’ —PROBY, 


Ir has often struck me as a defect in our anatomical teachers, 
that in describing that prominent feature of the human face, 
the organ of scent, they generalize too much, and have but one 
term for the symmetrical arch, rising majestically, or the tiny 
atom, scarce equal.to the weight of a barnacle—a very dot of 
flesh! Nor is the dissimilarity between the invisible func- 
tions of the organ, and the visible varieties of its external 


structure, less worthy of remark, With some, the sense of 


smelling is so dull, as not to distinguish hyacinths from assa- 


foetida ; they would even pass the Small-Pox Hospital, and 
Maiden Lane, without noticing the knackers ; whilst others, 


detecting instantly the slightest particle of offensive matter, 
hurry past the apothecaries, and get into an agony of sternu- 
tation, at fifty yards from Fribourg’s. | | 
Shakspeare, who was a minute observer of the anatomical 
and physiological varieties of the human frame, did not allow 
this dissimilarity to pass unnoticed ; and, moreover, he starts 
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a query that has never been satisfactorily answered, from his 
time to the present; viz. ‘* Canst thou tell why one’s nose ~ 
stands i’ the middle of one’s face*?”” And his nice. discrimi- 
nation about noses extends also to shape and colour,—from 
the Red-nosed innkeeper of Dav’ntry and the Malmsy- 
nosed knave, Bardolph f,” to him in Henry V., “whose nose 
‘was sharp as a pen!” 
This celebrated ‘‘ Malmsy-nose”’ possessed properties un- 
known to the same feature now-a-days. It was adapted to 
practical utility, in its application to domestic purposes, and 
moral instruction, by that great admirer and competent judge 
of its virtues, Sir John Falstaff, to whose sheets it did “ the 
office of a warming-pan §;”’ and who made as good use of it 
as some men do of a death’s head, or a memento mori: “ I 
never see it,” said he, “ but I think upon hell fire.” . It stands 
almost unrivalled in history, and ranks at least with that which 
gave a. cognomen to Ovid ||, and the one to which the celebrated 
violoncello player, Cervetto, owed the sobriquet of Nosey. 
This epithet reminds me of another nose of theatrical notoriety, — 
whose rubicund tint, when it interfered with the costume of a 
sober character which its owner was enacting, was moderated 
by oss wife, who with laudable anxiety to keep down 
its “ rosy hue,” was constantly behind the scenes with a 
sot puff, which she was accustomed to apply, ejaculating, 
“Od rot it, George! how you do rub your poor nose! Come 
here, and let me powder it. Do bigs think Alexander the 
Great had such a nose ?” | 
Nor would [ omit to mention one, ‘<otiemapoenry almost with 
the above, by which the public peace was said to be endan- 
eered, as recorded by a poet of the day, who states,— | 
" Amongst the crowds, not one in ten 
Kre saw a thing so rare; 


Its size surpriseth all the men, 
Its charms attract the fair. 


* Leer, | + 1 Henry IV. iv. 2. 
{ 2 Henry IV. ii, 1. | § Henry V. ii. 1. 
| “« Ovidius Naso was the man: and why, indeed, Naso: but for 
smelling out the cdoriferous flowers of fancy?” says Holofernes, the 
schoolmaster; in Loye’s Labour Lost, 
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"Tis wonderful to see the folk, 
Who at the nose do gaze ; 

_ All grin and laugh, and sneer and joke, 
And gape in such amaze. 


The children, whom the sight doth please, 
Their little fingers point ; 


Wishing to give it one good squeeze, 
And pull it out of joint.” 


Much more is said by the poet in its praise: at last he falls 
into a moral strain :— 


“For many, as you may suppose, 
‘Gainst nature loudly bawl,— 
That one man should have such a nose, 
~ Whilst some have none at all.” 


And then concludes with some excellent sentiments :— 


Tho’ ev'ry man’s a nat'ral right 
To shew a moderate nose, 
Yet surely ‘tis a piece of spite 

To spoil the world’s repose, 


‘Tis wrong t' exhibit such a show, 
Tho’ the may think it fun ; 
- Yet still, good Sir, you little know 
- What evil it has done. 


What quarrels have from hence begun! ~ 
What anger and what strife ! 

What blows have pass'd ‘tween man and man! ! 
What kicks ‘tween man and wife ! 


No longer, then, thyself disgrace, 
Inquest of beauty’s fame ; 
No longer, then, expose thy face, 
To get thy nose a name. 


a Take it away, if thou art wise, 


And keep it safe at home 
Amongst thy curiosities 
Of ancient Greece and Rome.” 


Shakspeare would have thonght it high treason ; for he says,— 


«“ Down with the nose, take the bridge quite away 
Of him, that his particular to forefend 
Smells from the general weal.” 
There may have been many other such noses that have 
escaped observation,— born to blush unseen: enough, how- 
ever, | have here stated of those my recollection furnishes me 


with at the moment, to establish the fact of variety; and to 


lead curious physiologists to a scientific classification of this 


prominent and well-deserving feature of the human face. I 
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would recommend a proper distinction being abdervel between 
functional varieties, and those which arise from size, shape, or 
colour, of which, in a cursory way, may be enumerated first— 


Shape*. | 
Roman. Snub. ee ee Bottle nose. 
Grecian. . Pug. Sharp. Parrotical nose. 
Colour. | 
Malmsey. | Purple. 
Ruby. Claret. | Copper. 


Now, what does all this come to ? Cui bono? A great deal : 
for surgery; let us examine what may be done ;—we know 


that noses may be supplied,—may not, therefore, a small one 
be enlarged, and a large one made small? We have seen a 
person with a bunch of noses, but can only, on the authority of 
Shakspeare, quote one ‘‘who had a thousand.” 


For a great length of time nothing was admired in the 
world but Roman noses,—and then not a word was heard 
about them, till William III. them 


fashion. 
People occasionally possess the power of voluntary action 


with the muscles of the nose, and can move it horizontally, or 


to the right and left,—draw it up or protrude it,—so as to 
make it take any position they please. Painters have been 
provokingly deceived by this stratagem, and have in vain at- 
- tempted the portraits of such persons, who were able at ey very 
instant to produce a new physiognomy. __ 

One of the qualifications for the Ugly Club, was a nose 


eminently miscalculated, whether as to length or Ba see 


the thickest skin had preference. 


Hitherto we have only considered appearances 


‘we must now notice its functional and other properties. 
With some persons, the nose is a sort of barometer,—a certain 


* Lavater considers the nose as the fulerum of the brain ; and describes 
it as a piece of Gothic architecture. ‘It is in the nose that the arch of 
the forehead properly rests, the weight of which, but for this, would mer- 
cilessly crush the cheeks, and the mouth.” He enters into the philosophy 
of noses with diverting enthusiasm, and finally concludes, ‘* Non cuique 
datum est habere nasum ;"—it is not every one’s good fortune to have a 
nose! A sharp nose has ‘been considered the visible mark of a shr ew, 

JAN.—MARCH, 1829. D 
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state of the atmogphere i is invariably announced to them by an 
~ agreeable sensation of coldness at the tip. 

Zimmerman used to draw conclusions, as to a man’s tem- | 
perament, from his nose! Not indeed from its size or form, | 
but from the peculiar sensibility of the organ. 

Cardan considered acuteness of smell as a proof of pene- 
trating genius, and a lively imagination. _ 

Haller could distinguish perspiration at ten yards distance. 

There have been instances on record of blind people who 
were able to discover, colours by the touch, and deaf and 
dumb, who could feel sounds by placing their hand upon 
the speaker's mouth: this, however, is not more astonishing, 
than that the sense of smelling should be so acute, as to enable. 
some persons to judge by it the quality of metals. Martial 
mentions a person, named Mamurra, who consulted only his 
nose, to ascertain whether the copper that was brought him 
were true Corinthian. There have been Indian merchants 
who, if a piece of money were given them, by applying their 
nose to it, defined its quality toa nicety, without touchstone, 
balance, or aqua-fortis. Europeans, also, are to be found 
whose sense of smelling is equally delicate and perfect. 

Marco-Marci speaks of a monk at Prague, who, when any 
thing was brought him, distinguished, by its smell, with as much 
certainty as the best nosed dog, to whom it belonged, or by 
whom it had been handled. It was also said of him, that he 
could accurately distinguish, 1 in this manner, the virtuous from 
the vicious. He was much devoted to the study of natural 
philosophy ; and, among other things, had undertaken to 
oblige the world with’ precepts on the sense of smelling, like — 
those we have on optics and acoustics, by distributing into 
certain classes a great number of smells, to all of which he had 
given names: but an untimely death cut him off in the midst 
these curious researches. 

The guides who’ accompany travellers on the route from 
Smyrna or Aleppo, to Babylon, have no other signs in the 


eo midst of the deserts, to discover their distance from the place of... 
ote. ‘destination, than the smell of the sand alone, by which they 


determine with certainty. Perhaps they judge by the odour 
exhaled from small sade or roots, intermixed with the sand, 
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Physicians, i in visiting the sick, have been known to form a 
prognostic, before having seen the patient, from the effluvia of 


the sick-room. Those who are in the habit of visiting the . 
insane, know the peculiar odour that characterises that dire 


calamity; and it was remarked of the plague, that it had 
‘¢a scent of the flavour of mellow apples.” 
It is said that monkeys possess this power of discrimination 


in a very eminent degree. A story is told of a lady who had ~ 


a pet of this description, whom she made her constant compa- 
nion, and who suddenly, without any apparent cause, forsook 
her, and-could not be persuaded to re-enter her chamber. 
The lady was at that time infected with measles, which shortly 
after appeared upon her; but, on her perfect recovery, the 
monkey returned to her with his usual familiarity. Some 
time after, the same lady caught cold, and was apparently 


very ill, but without fever. The monkey, as far as might 


be judged from his appearance, seemed to condole with his 
sick mistress, and to understand the difference of her distem- 
pers, by the confidence with which he remained in attendance 
upon her. 


It has even been said, that the sagacity of some dogs hes 
led them to prognosticate the fatal termination of disease. 
_ “ Whilst I lived at Ripon,” says a learned doctor, *‘ I took — 


notice of a little dog, of a chestnut colour, that very often boded 
the death of sick persons, without being once, for aught I 


could learn, mistaken. Every time he barked in the night — 


under the windows of any one whose sickness did not even 
appear dangerous, it happened, infallibly, that the sick person 
died that week. I knew also,’ observes the same author, ‘‘a 
man bit by a mad dog, who could distinguish his friends at a 
considerable distance by the smell, before even he could dis- 
tinguish them by sight.” 

So early as the second century, the supplying the jelcenes 
of a lost nose became an object of professional consideration ; 


and the Greeks gave the name KorcCdéuerz, to those ha 
_ required such an operation. Taliacotius was the first who 
_ treated it scientifically; and, from his time, the art of Addition © 


became one of the branches of surgery; and, under the title 
« De Decoratione,” formed a very interesting chapter. 
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Although Taliacotius has the credit of bringing the art of 
nose-making into fashion, and being the first to write on the 
mode and manner of performing the operation, yet it appears 
- that one Branca had been in the habit of performing it long 
before, as we learn from an ancient author, whose name must, © 
in this instance, be considered as the highest authority, being 
no less a person than Nosorenus. | 

- Why the magistracy of Bologna should have conferred the — 
honour of a statue on Taliacotius it is difficult to under- 
_ stand,—unless the loss of the nose was of more frequent 
occurrence than in those days, from the barbarity of warfare 
and civil punishment; for an old law of the Lombards assigned 
_ the loss of the nose as a punishment for theft ; and the cap- 
tives In war were equally spoiled for windl-takers< 

this was no uncommon dilemma with Italian 
men in the fifteenth: century, appears by the style i 
which a Neapolitan poet writes to the noseless Orpianus : — 
Tf” says he, * you would have your nose restored, come to | 
me—truly the thing is wonderful. Be assured that, if you 
come, you may go home again with as rauch nose as you 
please.” 
It does not, however, appear that the nasal operation made 
any impression on our ancient English surgeons. Wiseman 
does not even mention it, though slitting the nose, and cutting 
off the ears, was a common mode of punishing political delin- 
quents in his time; and it is said that Prynne, whose ears 
were cut off, had new ones made, “ @ la Taliacotius.” The 
fact is, that the operation was misunderstood, and disbelieved, 
as we know by the jocose manner in which it is alluded to by 
Butler. It has, however, been successfully revived, and per- 
formed, by Mr. Carpue. 

Connected with the varieties of the organ of scent, is the 
well-known story of that extraordinary lusus, 


The Pig-faced Lady. 


A very few years ago, the town was amused with the account 


of a pig-faced lady, who lived at Chelsea. The credulous’. — 
stared, and longed for a peep at her “ Ladyship ;” while some ~ 


of the incredulous were not without slight doubts and misgivings, a 
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whether an ugly person might not be found, of the nature of a 


hog. The newspapers, as usual, rang the changes. upon this 


prodigy; and, in the circumstantiality of their details, actually 


gave a noble pedigree to this pig-gy production. But the fact — 
is, that about once in a quarter of a century, the old story of . 


Misrris TanNAKIN SKINKER”’ is revived, with embellish- 


ments to suit the taste of the times. Now, as it does not fall 


in the way of every body to read such old and such true stories 


as Mistris Tannakin Skinker, we will give a short abstract of | 
_ this “ hog-faced gentlewoman,”’as stated in an original document. 


Be it known, then, that Miss Tannakin was born at Wirkham, 
on the Rhine, 1618, and, to the great discomfiture of her 
worthy papa and mamma, with a face more bespeaking her re- 
lationship to the Bacon family, or a cousin of the hogs of Hamp- 
shire, than of Christian subjects of a neutral town. The account 
states, that it was supposed that her mother had been bewitched, 
and that the daughter could never recover her true shape 
until she was married. | : 

‘If the joy of the parents,” says the parrator, “ was in the 
hope of a childe, how much greater may wee conjecture their 
sorrowes were, to be the parents of such a monster; so they 
meditated with the midwife, and other women (by which we 
learn that men-midwives were not then .in fashion) that were 
present at the birth, that they should keepe it secret, as it was 
possible to doe: and they called the name of it Tannakin, 
which is in English as Anne, or Hannah.” 

As might be supposed, she lived, “ unknowne in this kind 
to any one but her parents and a few other neighbours.” At 
length her father hearing of a famous artist, an astrologian, 
sana V andermast,—* one suspected to have bin well verst 
in blacke and hidden arts,”—he very parentally consulted the 
cunning man, who recommended matrimony as acure. 

To accomplish this desirable end, the worthy parents had 
much reasoning, pro and con; and they wisely determined to 
gild the pill, and therefore they fixed her dowry at forty thou- 
_ sand pounds,—so that the era and not the person, should be 
aimed at. 


We can n easily believe that this bait made many fish bit and 
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the doors were beset with suitors. One said, ‘“ If she cannot 
speak, she cannot scold :” another, that her diet would not cost 
much; therefore, she must be a good bargain. | 

Amongst the first came a Scotchman, who pda a month's 
pay on a suit of clothes; and he was highly enamoured of her 
person; but when he beheld her face, he would stay no con- 
ference, but ran away without further answer, saying, ‘“ they 
must pardon him, for hee could indure no porke !” | 

Many others appeared ; but all ran away. A souceman of 
Rumford, on taking leave, said, ‘‘ I never saw such a hog-snout; 
but whenever my stomack shall serve for any such dish, I will — 
never venter on any raw; but I will be sure it shall be either 
well boyled, or rosted.” ‘Masilot also declared that he would 

never stir a stitch in such a business, In short, as the learned 
author remarks, it would occupy voluminous leaves of paper to — 


- shew the various men, of. sundry conditions, who came to carry 


off this “‘ masse or magazine of money.” 

In order to show how probable this story is, another, very 
much after the style of “ Beauty and the Beast,” is narrated ; 
and then the whole is concluded with what must satisfy the 
greater portion of mankind, viz., the author's own assurance, 
that ‘‘ whoever shall, in pamphlet or ballad, write or sing other- 
wise than is discoursed of in this small tract, they erre from 
truth ; for what is here discovered, is ‘sbi to the best, and 
intelligence.” | 

All these periodical prodigies, even Mistris Tasiankin, have 

their origin in a story current in Paris, 1595; and Brunckman 
gives another edition of it, in the true bistars of a Madame 
Laurussel. To this hour, there is scarcely a provincial fair in 
the kingdom where some of the Tannakin family may not be 
seen at the ds small charge of one penny!” 
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Topography of the River 
[Communicated by Dr. Bigsby.] 


Tur river Niagara fully merits its fame, It is magnificent in 


dimension, beautiful in form, enriched with various and exube-_ 


rant foliage, and cheered with bright skies. Its east bank, the 
north frontier of the United States, is still, for the most part, 
covered with dense forests ; while the Canadian shore presents 
a succession of hamlets and farms, interspersed here and there 
with very ornamental gentlemen’s seats. As a whole, its great 
cataract is unequalled. It is annually visited by several thou- 
sand strangers of all nations; for whose accommodation three 
large hotels have been built in the immediate neighbourhood, 
with every accessary facility that the most fastidious delicacy, 


ora feeble state of health, might demand for the full enjoyment 


- of the stupendous spectacle. ee 
- The superiority of this Fall, however, siolibed not so much in 


its height, and in the grandeur of its surrounding scenery, as 


in the vast space it fills, and ithe immense volume of water it 
discharges. Ina picture, it is tame and formal; but in nature 


these qualities are lost in the general effect, and it becomes | 


permanently attractive beyond expression. 


The rapid transition from the placid Jake-like character of - 


_ the river above, to the vehemence and reverberating roar of the 

Falls, makes also a remarkable impression on the spectator, 
approaching from Lake Erie*. The great chasm, (at a part 
of which the superfluous waters of the great lakes pass through 
a channel only 115 yards broad,) and its picturesque outlet or 
gorge, are additional features of peculiar charms. 

For highly-wrought descriptions of the most interesting 
scenes on the Niagara, and their effects on the imagination, I 


must refer to Weld, Hall, Howison, Heriot, and the: 
‘first-named writer being by far the most correct and clear, and, 


I may add, the most rational. I shall confine myself to plain 


remarks on the general topography of the river, illustrative of its 
connexions, size, form, course, and geological structure. 


The river Niagara issues from the north-east end of Lake. 


Erie, at the lowest point of its barrier, and enters Lake Ontario 
* For effect, this is the best approach. 
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on the south-west side, forty-six miles from its head, after 
having crossed with a general north-by-west course the inter- 


-vening isthmus, at that point twenty-six and a half miles broad, 


direct. This isthmus is a portion of the Canadian peninsula, 
slightly described in the Chapter on Lake Erie in our last No. 

It stretches easterly from hence, with enlarged boundaries, to the 
hills of the north limits of Pennsylvania, and of the north and 


~ east parts of New York. At present [ am only concerned with 


the neighbourhood of the river Niagara, It is here divided 
into two levels; the upper advancing from Erie to within seven 
miles of Onideo,. At that distance, it lowers at once ina 


steep slope, 3704 feet high at Queenston, skirting, at various 


heights, the whole south shore of Ontario, under the name of 
the ‘* Parallel Ridge,” and, without any very striking change 
of size in the interval below, bordering the lake. 

During the first twenty miles of the upper level from Lake 
Erie, on both sides of the Niagara, the land is moist, and so 
flat, as scarcely to assign a direction to its streams. It is ele- 
vated but little above Lake Erie, and might be inundated in _ 


_ the spring, were the vernal rise of water as great as in the rivers 


Ottawa and St. Lawrence. On the Canadian side of the Nia- 
gara, and probably on the American also, there is close to it a 
border of raised ground, varying in breadth from half a mile to 


- two miles, or more. 


At the above assumed distance of twenty miles, a very gentle 
swell commences between Chippewa village and the Falls, 
and continues waving and in mounds to the brow of the great — 
Queenston slope. It extends westward to the head of Lake 
Ontario, and is most conspicuous in the group called the 


Short Hills,” twelve miles from Queenston. Easterly, like- 


wise, at the back of the “ parallel slope,” this gradual swell Is 
equally perceptible. 


The lower level of. this interval, comparatively of narrow 


breadth, is fertile and undulating, watered by numerous rivulets, 
which descend from above, through woody ravines. 


For the purposes of description, I shall divide the river 


Niagara into two parts, as being above or below the Falls, 
which are twenty-one miles from Lake Erie. I shall com- 
mence with the first of these. 


4 
; 
| 
; 
‘ 


Topography of the River Niagara. 4] 


- At the head of this river, both shores of Lake Erie are shal- 
low, and have sandy beaches: the Canadian side is fringed 
extensively with rocky reefs; the American sends out a long 
spit of sand at the mouth of Buffalo Creek, 

All this division of the river is contained by banks of brown 


loam and clay, mixed now and then with angular fragments of | 


black limestone. At its head they are rather high, and are 
separated from it by slips of marshy or sandy ground ; but 
they gradually subside nearly to the level of the stream in its 
course to Chippewa, based and a \ half miles,) when a rapid 
ascent commences. , 

The direction of the Niagara for three miles from Lake 
_ Erie is north, and then bends round to the north-west for two 
miles, when it is divided into two narrow and distant channels, 
to within three and three-quarter miles from the Falls, by a 
very large island. From the foot of this island to the a“. 
the river runs west-by-north. 

The current for the first three or four miles fiom the head i is 
swift, especially from near Bird Island to below Black Rock, 
where it is seven miles per hour. It is smooth in that space, 
but is much agitated internally. From thence to near the Falls 
the rate is uniform and moderate. The decline in level from 
the head of the river to Chippewa is said to be fifteen feet, but 
upon what authority | know not. 

I have few data for the depth of this division of the river: 


Volney states it generally to be fifteen feet. It is, however, by 


no means great; and particularly at the lower end, where the 
shores and islands are often marshy. In the rapids of Black 
Rock it cannot exceed thirty feet. General Porter* is con- 


structing a basin for shipping of great length there, and occu- 


pying a quarter of the breadth of the river: its containing 
walls rest upon horizontal rock. 


The breadth of the river varies much, as is seen from the 


following statements. Its fluctuations, intermediate to those 


given below, may be best observed on the map. About the 


Falls, | may remark, it is a wide expanse, more like a lake 
than a river. 


* American Commissioner under 6.7 a. treaty of Ghent, 
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Miles 
Head of the Niagara at Bird Island. 1.125 
Opposite General Porter's house at Black Rock 375 
At the middle of Squaw Island, below Black Rock — .75 
At. Strawberry Island, nearly a mile below Squaw 1.25 
At the head of Grand Island . ; 4 15 
At the lower end of Grand Island. 
At the lower end of Navy Island =. ' 1.263 
At the Chippewa, or Welland River . «> 1.125 
At the head of Goat ate ; 75 


This division of the river only contains islands. ‘They are 


twenty-eight in number; for the most part low and swampy, 


and finely wooded with sugar-maple, elm, oak, and linden | 
trees, when raised a few feet above water-mark, Their length 
is usually parallel to the river. 

Bird Island, at the head of the Niagara, i: is a mere ledge of 
chertzy limestone, opposite Fort Erie, and 400 yards from the 
east shore: it Is from 200 to 200 yards long; and Is occasion- 
ally used asa shelter from the lake storms. 


Squaw Island, a mile and three-quarters below, is close to | 


‘the American shore, 1880 long, by 540 in 


breadth : it is low. 


Strawberry Island, 1500 yards and near the 
American shore, is a mile and a quarter long, by a quarter in 
average breadth. | 

Frog Island, a swamp 300 yards long, is midway between 
the east bank and the head of Grand leland 

Grand Island is five miles from Lake Erie. As before. 
stated, it creates a great bifurcation of the river. Jt has 
always been stated to be twelve miles long, and erroneously : 
the mistake has arisen from making the estimate along the 
circumference of the island, close to which (but on the sain) 


the high road passes. On the American shore, this distance 


is, In fact, thirteen miles and three- -quarters, and on the Cana- 
dian twelve miles and a quarter. It is seven miles and a half 
long, and six miles and a half in greatest breadth. Its form is 
an irregular oval, narrowing greatly upwards, It is only par- | 
tially cultivated. Its banks rise to the height of from five to 
twenty feet, and gradually sink towards the interior; much of 
which is occupied by morass, which in spring forms a series of 
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ponds. It is heavily timbered, where dry. It contains 17,924 
~ acres, according to the survey of the Boundary Commission. 

Grand Island occupies nearly all the interval between the 
banks of the river, the channels on either side being small,” 
and varying but little. That on the east is only 9513 yards 


broad, three-quarters of a mile above Tonnewanta Island ; and 


660 yards in the breadth of the west channel, three- quarters 
of a mile below Beaver Island. These are the narrowest places. 
-T have now to notice in succession,—Beaver Island, on the 
west side, and three-quarters of a mile from the head of Grand 
Island—it is oblong, and rather less than half a mile in length; 
it is 350 yards Froth Grand Island: the stripe of marsh, 2000 
yards long, called Rattlesnake Island, close to the east shore, 
near the head of Grand Island: Tonnewanta Island,. east Of, 
and opposite the middle of Grand Island—it is close to the 
main, and is rather more than half a mile long. The next is 
Cayuga, near to the American bank, and to the lower end of — 
Grand Island; it is oval, narrow, and 2060 yards long. Buck- — 
horn Island follows ; it is on the east of, and very near Grand 
Island. It is inarahy 2000 yards long, 400 yards broad at 


the head, and tapering to a point below. Navy Island is 600 — a 


yards from the Canadian shore. It is semicircular; 2000 
yards long, and half a mile in greatest breadth: it contains d04 
acres. Except a few small ones close to the Canadian shore, 
it is the only island in this river adjudged by the Commission 
to Great Britain. Grass Islands, and a few patches of marsh, 
need not be mentioned here. In a round islet, on the Nena: 
dian side of the river, somewhat more than a mile below 
Chippewa, is a much indented, woody islet, a quarter of a 
mile in diameter. ‘There is a flat, gravelly islet, surrounded by 
shallows, 440 yards above the centre of the Horse-shoe Fall ; 
and 300 yards above the Table Rock, on the west side, is a 
curved, low island of pines, 375 yards long, close in shore. 
Goat, or Iris Island, is triangular in shape ; ‘its base of 400 
yards in length, being on the same line with the Cataract. It 
is half a mile long; and is flat, fertile, and covered with fine 
clumps of trees: its soil is fine light brown clay, beneath oravel 
of rolled limestones, and primitive pebbles. About its middle, - 
between it and the American main, there is a round islet, which 
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serves as a point of support for two bridges, connecting Iris 
Island with the main, On the same side of the river, nearer 
the Falls, there are seven other islets, growing pines ; am near 


the top, and on the west side, are two others. 


No streams of consequence enter the Niagara below the 


Falls; those above are few, and are sluggish creeks, the dis- 


charges of extensive swamps. Of these, the principal are, 


French, Black, Chippewa, and Tonnewanta Creeks. I shall 
only notice the two last. Chippewa Creek (or the Welland) 


pours a dark, discoloured water into the Niagara, nineteen | 
miles from Lake Erie. It rises near the head of Lake Ontario, | 
and passes through a plain, forty or fifty miles long, containing — 
a number of morasses.. In this distance, its trifling current 
varies in its direction with the state of the Niagara. If the — 
winds have caused an elevation in the waters ef Lake Erie, | 
(and of the Niagara, by consequence, ) the current ascents the 
Chippewa, and vice versé, 

The Tonnewanta is much the greatest stream on the Ame- | 


rican shore. It rises on the south side of Genesee county, in — 


the state of New York, and‘is sixty-five miles long, extensive 
marshes skirting the lower twenty miles. It enters the Niagara ~ 
near the middle of Grand Island, together with Ellicott’s Checks, 


» which comes from the ee? south of the lower end of Lake 


Erie. 


At Chippewa, we enter from the south the portion of the 
river more particularly appertaining to the Falls—distant from 
them two miles and a quarter. A change here commerces in 
the features of the stream. Its ample breadth is sensibly 


diminished, On the British shore, a ripple in the accelerated — 


current is perceived ; and at Bridgewater, one mile lower down, 


it dashes and foams over a succession of ledges, which are most 


conspicuous opposite the head of Iris Island. Below this, the 
water moves with equal swiftness, but smoothly, over pebbly 
shaliows, until it precipitates itself into the great chasm of the 
Cataract. On the American shore, the ranile begin at a point 


nearly corresponding with those on the Canadian side. They 
-are very strong at the head of Ins Island; and from thence 


to the brink of the Falls, leap from ledge to ledge with great 
fury. 
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Together with these changes in the condition of the river, 
the banks, from Chippewa to Bridgewater, | very gradually 
- attain the height of forty feet, in inclined scarps of loam, 
poorly clad with herbage. This apparent rise is caused by the 
sinking of the bed of the river, to the amount of fifty-eight feet, 
from Chippewa to the Falls*; but from hence, for the remain- 
ing mile and a quarter, a real elevation of the banks and 
adjacent country takes place. ‘The united effect of these two 
circumstances is the formation, on the Canadian shore, of 
lofty steeps, overlooking the Cataract: they are from 120 to 
150 feet high ; and skirt the river, from Colonel Clarke’s, at 
Bridgewater, in a line of grassy knolls, with here and there an 
earthy hollow, and highly ornamented with fine trees, among 
which are some well-grown tulip-trees. Near their commence- 
ment, they are separated from the water by a low meadow, a 
few hundred yards broad; but at the head of the narrow 
island, in shore, and near the Falls, they rejoin it for a short 


distance ; and finally are lost in the increased elevation of the 


neighbooring land at the’ edge of the chasm, a mile below. 
~The American banks have no steeps 5 but ascend — the 
river side in a richly-wooded swell. 

In this interesting locality, 300 yards below the islet iat ad- 
verted to, and at the foot of what we must consider as the 
remains of Iris Island, the Niagara plunges at once into a 
rocky chasm, 156} feet deep, 960 yards broad at this place, 


and prolonged east-north-east, almost at right angles with the 
former course of the river, for seven miles. ‘This descent takes — 


place obliquely to the direction of the river, and is divided into 
three distinct falls by Iris Island, and the islet on its right. 
These are named the ‘‘ Horse-shoe Fall,’’ ** Ribbon, or Mont- 
morenci,”’ 
tively. The whole line of subsidence is 1200 yards long; but 
the chord of this, joining its extremities, is 960 yards long. 
The Horse-shoe Fall occupies about one half of the brink, and 
the base of Iris Island, and the American Fall, each about a 


quarter. The Ribbon Fall, and an islet se A take up 
each ten yards of the same line. aii 


-* Philadelphia Museum, vol. viii. p. 215, 


and the ‘* American, or Schlosser’ Falls, respec-— 
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The Horse-shoe Fall is contained by the Canadian shore 


and Iris Island. Its name is no longer applicable to its form, 
a correct idea of which, indeed, is only to be acquired with 


much trouble, from the perspective deceptions arising from the | 
distance of some of its parts. I refer to the sketch for the 
supposed accurate shape, as laid down in the charts of the 
Boundary Commission. 


A naked, fiat ledge, called the Table Rock, at the britk of 4 
this Fall, and at its northern end, permits the visiter to diphis 


feet securely in the water, just as it passes over the precipice. 


It has been determined, by the officers of the above Commis- | 


sion to be 1564 feet above the surface of the water below. At 


this Fall, the waters, already in the swiftest motion, are projected 


in an unbroken curtain*, of an emerald colour in the centre, | 
and white or brown at the sides. ‘They rebound mid-height in 
large revolving spheres of foam; a small rain spreads around 


for some hundred yards, and, vith the high ascending wreaths 
of mist, is the seat, in certain circumstances, of brilliant rain- 
bows. The stream beneath the pitch is smooth, but white with — 
internal motion: a little way down, it forms into billows, and 

- maintains great velocity through the whole chasm to Queenston. 


At the foot of this Fall, a hundred yards or more from its 


north end, I am pretty confident that there are very large frag- 


ments of rock, which shew themselves a little above water, | 


when the gusts of a tempestuous day have driven away the 
_ mist and broken water which at other times conceal them. 


The Montmorenci or Ribbon Fall is aptly named. It springs 
from its dark channel with force, and contrasts very strikingly, | 
by its. slender dimensions, with the vast bodies of water 
around it. 


The American Fall 1s 1624- feet high. Its line of descent, 


* The continuation of Table Rock, over which the water passes, juts 
out beyond the inferior strata, while the curtain of waters also advances 


a beyond. the perpendicular line: ; a space of from fifteen to twenty feet is 


therefore left between the two, which is largest at the entrance, and is 
blecked up tw enty or thirty feet within by a buttress of rock. ‘The floor 


of this interval is a slope of slimy fragments of limestone, among which 


eels are often seen eliding. Violent crusts of wind, torrents of small rain, — 
the slippery footing, and ‘the astounding roar of the cataract, render it a 
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| aithoush on the whole pretty straight, is in several plac 
slightly serrated. Although the greater part of the water 


passes down in a continuous stream, yet it frequently dashes 


upon successive narrow ledges, and then, arching gracefully, 
drops in broken snowy masses. 

Stairs have been constructed a little below the Falls on both 
sides of the river, to facilitate the descent of visiters down the — 
sides of the chasm. 

On the British bank, some distance below the Table Rock, 
a full and almost equidistant view of all the divisions of 
the cataract is afforded. 

Near this spot, at the foot of the contiguous stairs, the scene 
has peculiar force. Every other object i is here shut out. In- 
front, the eye is filled with the expanded curtain of falling 

waters, the blanched purity of whose colour is rendered more 
marked by the gloom of the surrounding walls of dark lime-— 
stone, crested with hemlock, pines; and elms. Colossal frag- 
ments in magnificent confusion mount half-way up the preci- G 
pices, and even obstruct the stream, rolling impetuously. # 

A. slippery path over these fragments on the north side leads 
to the foot of the Horse-shoe Fall, whose depth of curvature 
and very great length is there more fully developed. 

— We now proceed to bestow a few words on the lower divi- 
sion of this river. | | 

The chasm is six miles and three-quarters long, and for two 
miles from the Falls runs east-north-east, when it turns to the 
north-west ; a mile farther, to the whirlpool. It there changes 
| suddenly to the north-east, and so continues, or with slight 

variation, for two miles, to a little beyond the Devil’s Hole, on 
_ the American side; from thence a northern course is slowly 
assumed, and, with a few jutting elbows, is continued to Lake 
Ontario. The whirlpool above alluded to is a circular basin, 
500 yards in diameter, on the left side of the river, created by 
the sudden change in the direction of the river. Its violence 
has been exaggerated. The water rushes into it in billows 
from the pent channel above, and then, with eddies here and 
there, courses round the Canadian side of the basin | im a swift 
‘smooth current, and so flows off. | 


The side of the chasm may be described in 
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be precipices, often, as near the Falls and elsewhere, mural in 
_ the upper half of their height or more, and terminated below 
by slopes of fragments, naked or overgrown with vines and 
other creeping plants; but more commonly they consist of : 
ledges, and enormous displaced masses, numerous or few, 
high or low, according to accidental circumstances, and being 
interspersed with patches of soil, are clothed with underwood 
and fine trees. When the sides of the cliff are naked, the 
bright and contrasting colours of their rocks have a very shewy 
appearance. When they are mural, these colours are in bands. 

On the Canadian side, a mile and a half. below. the Falls, 
there is a cave called the Devil’s Hole. Some roots adhering 
to the rocks afford the means of descending toa ledge twelve | 
feet below the summit of the precipice. This ledge is the floor 
of the cave, which is twenty feet square, six feet high, and has a 
large mouth. The roof is uneven, and is éeurered with damp 
mould. There is another cave on the American side, two. 
miles above Lewiston; I have not seen it. — | 

The average breadth of the river in the chasm i Is 300 yards ; 
but a mile below the whirlpool it contracts to 115 yards, near 
the ruins of a saw-miil. Here the bottom is seen, nearly in — 
mid-channel, to consist of large fragments of rock, over which 
the water passes with inconceivable fury. The precipice on 
the Canadian side is so shattered here, that with some inge- 
nuity and labour, an indifferent cart-road has been made down 

it. Two miles and a half below the whirlpool, the breadth of 
the floor is 135 yards. Rather more than half a mile above 
the gorge of Queenston, it is 130 yards broad, and at the 
gorge 212 yards. 

Of the depth of water in the chasm I know very little, Mr. 
Forsyth, the proprietor of the two hotels at the Falls on the 
British bank, informed me that, in the middle of the basin, in- 
front of the Falls, the depth is 160 feet. 

The bed of the river makes a gradual descent of ye 
~ feet* from the foot of the Falls to Queenston gorge. At this 
~ Jast place, therefore, the sides of the chasm are higher than at 
the former. Mr. Gourlay states the elevation of Queenston 
heights to be 3704 feet, and, I believe, correctly. 


* Philad. Mus., ut antea, 
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The scenery in the west side of this great defile is extremely 
rural and pleasing ; but the view from the monument to General 


Brock, on the brow of the heights just noticed, is uncommon, 
as well as extensive and beautiful. In the immediate fore- 
ground, 370 feet below, are two pretty villages—Queenston 
and Lewiston ; between them the Niagara, escaping from the 


chasm, expands into a tranquil river, and is traced in gentle 


| winding through amass of woods, seven miles across, till-it 


loses itself at Fort George in Lake Ontario, whose wide waters, © 


bounded on the north by blue heights, are seen in the distance. 
The junction of the river with the lake is marked by the heavy 


white building on the east bank of the former, called Fort | 


Niagara, and the town of Niagara on the west bank, contain- 
ing a thousand souls, and built in rectangular streets on a 


pleasant plain. 


_ The suddenness of the depression at Quesision of the upper 


or Erie platform causes’ the escape of the Niagara from the 


- chasm to be as sudden; but the widening of the stream, now 


succeeding, is slow, and from opposite Lewiston to Lake 


Ontario it seldom varies from a breadth of 700 yards. The — 


course of the river is rather west of north: its current strong— 
averaging perhaps two miles per hour. The banks are of 


schistose clay and argillaceous sandstone at Queenston and 


Lewiston, supporting a gravelly loam, and are from fifty to 
eighty feet high; but from thence to the mouth of the river 
they are a rich red clayey soil, and preserve a considerable 
elevation throughout. At the contiguous shore of Lake 


- Ontario, they are from twelve to fifteen feet high, of pure clay 


below, covered with primitive boulders and a mixed soil. The 
confluence takes place with little preparatory expansion. The 


width between Fort Niagara, and the town of that name, is 


from 800 to 1000 yards. There is a considerable bar of 


| sand and mud off the mouth, 


Geology of the River. Niagara. 


The dilavium and alluvium around the River Niagara afford 
but little room for remark, and have been sufliciontly noticed 
in the geographical portion of this paper, and while treating on 
Lake Ontario. There are in this vicinity few boulders, ‘and : 
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those of small size. Instead also of belonging to the districts 
‘in the west and south, they are all (as far as can be asce.- 
tained) from the east and north. The majority are primitive, 
but of characters so common that it seems impossible to assign 
their home. The red sandstone of the lower regions on the 
east is usual on the upper level of this river, together with the 
milky quartz rock of the outlet of Lake Ontario, and the are- 

naceous limestone from the same quarter; the latter charac- 
-terised by micaceous scales, and its = fossils—the 

plagiostome, | 

It is a remarkable fact, and supplies another proof (if it 
~ were wanted) of the great chenin being the work of the present 
river, that there is scarcely a travelled rock init. I met with 
one only—a large fragment of gneis, full of small garnets, — 

quite that of the Portage “ Chaudiere des Francois’’ on the 

Lake Nipising. It may have been brought from the upper 
~ Jakes in the blocks of ice which every spring are precipitated 
over the Falls. 

The chertzy limestone at Black Rock, already described, 
extending into Lake Erie, two patches of the brown limestone 
beneath it, a little south of the village of Waterloo, on the 
British shore, and a srnall interval of argillaceous shale, below 
_ the Gorge of Queenston, are the only fixed rocks on the River 
Niagara, out of the chasm. | 

In that deep and often mural defile its stratification is Sains 
tifulky developed, although seldom accessible. An examination 
of the face of the “ Parallel Ridge” (through which it is cut) 
along its course to the head of Lake Ontario, shews that 
similar rocks underlay the districts in the west for many miles ; 
and we shall find them to continue easterly to the primitive 
ranges at the east end of Ontario. 

The walls of the chasm are composed ( beginning frien above) | 
of the brown limestone over which the Falls pass. This is in- 
~~ eumbent on calcareous shale, which, again, rests upon a series 
of arenaceous rocks, highly ferruginous in the superior por- 
‘tions, and i in the inferior very argillaceous, and contain springs 
of brine. Of this last kind is the red shale, supporting the 


village of Queenston, and not exceeding lwo feet above the 
of Lake Ontario. 
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The brown limestone, just mentioned, supports the chertzy 
variety at Black Rock. Under the same relations that it ob- 
serves here it crowns the parallel ridge throughout the south- 
western half of Lake Ontario to its head, and of course under- 
lays the country on its south, It is from twenty-five to twenty- 


seven yards thick, near the Falls, including some ledges con- 


tiguous to, and behind the precipice. 

It is commonly fetid, of a dark brown colour, but some- 
times light grey. Its texture is fine and coarse grained, and 
in certain layers is full of minute ragged cavities. ‘The layers 


are often exceedingly thick*. Beneath the Table Rock, the | 


lowest is thirty feet thick, or thereabouts ; but subdivides 
suddenly close at hand. At the Upper Staircase, on the 


British side, the top stratum is sixteen feet in thickness; but 


in like manner it breaks up in both directions into a number of 
layers from one to three feet thick. They are very massive 


and light coloured near the summit of the ‘“ Parallel Ridge,” 


~ one mile and a half west of Queenston. ‘The stratum, noted 
as being nearly thirty feet thick, is traversed horizontally by at 
least six singular fissures or rifts, whose upper and under sur- 
faces interlock firmly by rugged masses and points, overlying. 
each other exactly as in the sutures of the cranium. The 
parts in contact are extremely smooth, bright, and black or 


brown. The prominences, sometimes one and two inches — 


long, are usually fluted or grooved longitudinally. In hand 


specimens, with a little violence, this kind of dove-tailed joint 


can be taken asunder, and replaced. I did not observe it in 
the other layers around the Falls, but it occurs repeatedly 


down the chasm, and is very distinct in -the grey limestone on 


the way to St. David’s. 


Some curious appearances present at yunc- 
tion of this limestone with the black shale below,—the latter 


there becoming rapidly thicker and browner. The bottom of. 


the limestone, for a foot or so, is occupied by flat masses of 
black limestone, (apparently of the layers below,) oblong, al- 
most all lying horizontally, with their edges rubbed off, but 


never more than six inches in length. They are numerous, — 


“ It cont ains two small caverns: one is on the British side, a mile and 
half below the Falls, 


‘ 
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but usually separate. For several feet upwards, minute frag- 
ments (mere dots) of this limestone pervade the stratum, 
_ T have seen this appearance only under the Table Rock. 
_ This brown limestone has been named ‘“ geodiferous” by 
Mr. Eaton, from its abounding remarkably in drusy cavities 
and geodes, lined with various crystallizations, At the Falls, 
they are rare in the lower layers ; very numerous in the upper ~ 
third; and, near the top, often constitute the greater part of 
the rock. These crystallizations are of pink pearl spar—nearly 
cubic rhombs ; trihedral and hexedral pyramids of calcspar, 
(hyaline,) foliated selenite, purple fluor, crystals of quartz, 
and slender prisms of the sulphate of strontian. These minerals 
are either solitary, or grouped together in the same geode. 
Considerable masses of yellow blende are common, imbedded 
- (with a quartzose covering) in the limestone, singly and with 
-galena: occasionally, the most ordinary form of the crystal of 
the former is met with in the geodes. Large and small lumps 
of granular gypsum are frequent in the lower layers, but not so 
~above—their place seeming to be taken by a vast number of 
siliceous nodules, from two to seven inches in diameter. 
These are often nearly round, with a dark rough surface ; and 
are formed of concentric layers of calcareous flint, which are 
either compacted into a greyish-veined substance, or are, in 
parts, distinct; their surfaces being lined with ersehie of 
quartz, aeléalte, and calcspar; the latter occasionally of a 
bright salmon colour, or a delicate yellow. I believe them all 
to be the work of madrepores, as their cells are often very 
evident here ; and still more so at Rochester, on the Genesee 
river. These nodules, the geodes and their minerals, are 
almost altogether wanting in the vicinity of Queenston, and 
in the whole course of the “ parallel ridge,” to Grimsby at 
least; but they are plentiful on the south side of Ontario. 
| Organic remains in this iimestone are very rare at the Falls. 
At the Table Rock, L met with a few terebratulee, many hollow 
casts of the fragments of encrinital columns, and one turbo. 
Lieutenant Bolton found another turbo. There are some 
nests of favasite. As well as the very unfavourable circum- 
stances of position, &c., would allow me to observe, little 
change in this rock takes place on the Canadian side, to 
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within about a mile and a half of Queenston ; from which 
distance to the gorge of the chasm it occupies a retreating 
cliff, almost, if not altogether, unapproachable. The inequa- 
lities, however, of the brow of the mountain, about Brock’s 
‘Monument*, and along the summit of the cliff, relieve us from 
these difficulties. The broken platforms and short ledges of — 
this brown limestone which here prevail, shew it to be at least — 
seventy feet thick. It is full of encrinital fragments—many of | 
them coloured of a fine red, like those of Lockport, on the 
south shore of Lake Ontario. The large bicarinated terebra- 
tule of Lake Erie are not uncommon; and the debris of 
indeterminable trilobites, similar to that of Lakes Huron, 
Sincoe, and Ontario. 

I saw many turbinoliee, ramose millepores, retepores, cel- 
lular madrepores, one turbo, and well-marked producte. The 
suture-like fissures noticed at. the Falls are met with; and, I 
think, in the same stratum. I did not see here one nodule of 
gypsum or of silex: but the limestone of the Ridge, one mile 
and a half west, at the same height, has numerous irregular 
cavities, lined with crystals of quartz and calcspar ; and im- 
bedded in it are the hollow encrinital moulds before spoken of, 
and a few turbinoliz. - In the lower layers here, too, are the 
fragments of trilobites, with terebratulee, corallines, &c. 

Examining the Ridge at Wolverton’s, thirty miles hence, anda 
mile or more west of the village of Grimsby, I found no change ~ 
whatever in this limestone; but I saw none of the nodules above | 
mentioned, probably from the layers in which they chiefly 
prevail being concealed by herbage. ‘The rock on which this 
brown limestone is placed, is a black argillo-calcareous shale. 
It is visible throughout the chasm; along the face of the 
Ridge to Grimsby, on the west, it can scarcely be seen, for the 
herbage covering it, nor did I meet with it. I think it posi- 
tively wanting at Wolverton’s. “Fhe continuation of those 
heights easterly, display it in many places; among which 
Lockport and the Genesee Falls are the best known. 
dt Ag very shaly at the Falls of Niagara, but has browner | 
layers, six to twelve inches thick, interleaved at regular dis- 


_ * This fine column is near the highest part of Queenston Heights, 
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tances. -It is homogeneous, and effervesces on exposure to_ 
acids, It is often spotted yellow by sulphur, which, under the» 
arch of the Falls, may be gathered in tufts of very small acicular - 
crystals. On this river, and in its vicinity, it does not contain a 
trace of animal or vegetable life; but at the two places above 
spoken of, it abounds with new and important kinds of the 
former, as well as an abundance of the more common. The 
thickness of this stratum has not been ascertained on the river 
Niagara; nor can it be, I think, without much trouble and 

expense. Its inferior connections havé not been examined at 
this place, further than to determine, that the next rock suc- 
— ceering below is a series of sandstones, which I shall immedi- 
ately proceed to describe ; leaving the additional facts respecting 
the calcareous shale to be brought forward when on the geology 
of Lake Ontario. 

These sandstones are found throughout the country, west 


and south of Lake Ontario, little changed in mineral characters _ 


or geological position. I do not think that their contents, if 
thoroughly examined, would present any great differences ; 
but at present, certain organic remains seem to be confined to 
particular localities. They are every where distributed into 
the following subdivisions. The first species (from above) is _ 
a grey, or white quartzy sandstone (‘‘ferriferous sand rock’’ of | 
Eaton). It is followed successively bya red argillaceous slaty 
sandstone, (‘‘ ferriferous slate” of Eaton;) a hard, grey cal- 
_ careo-argillaceous sandstone, (“ grey band” of Eaton ;) and 
a soft red and green argillaceous shale, to which Mr. Eaton 
restricts the property of being saliferous, and names it “ sali-— 
ferous rock.” 

I am inclined to cial all these strata, and theis super- 
incumbent limestones, to have been deposited nearly at the 
same time. They are all conformable to each other, and rarely 
betray marks of disturbance at the connecting planes. The 
contained fossils indicate no change of era—the two upper 
sandstones sometimes alternate. All these sandstones are 
~ finely displayed at one place or other in the chasm; and best. 
on the American side, in the middle and lower parts. Near 
the Falls, the debris of the surrounding cliffs creeps up nearly 
to the i of the black mar and only permits a litile of the 
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red sandstone to appear at the water’s edge; but about the 
whirlpool, and especially opposite the Old Mill, the brown, 

black, grey, and red stripes in the mural precipice point out, 
in a clear manner, the size and relative position of its compo-— 
nent strata. They are also well seen on the east side of 
(Jueenston Gorge, where, particularly, the saliferous shale 
comes into view, and supports the villages of Queenston and 
Lewiston, in abraded banks, eighty feet high. 

The grey sandstone is a grey or greyish white aggregate of 
uncemented grains of quartz, here and there spotted with iron-. 
rust. It is in very thick strata, and is best seen in the face of _ 
the heights close to Queenston, where it is quarried. Mr. Eaton 
found it to be fourteen feet thick here, and in the river Genesee. 
It contains no fossils. | : 

This rock is hard, breaking into thick, shapeless, or squared 


_. blocks. ‘In some places, it alternates with the red rock 


below; but generally they are separated by a continuous — 
layer, or extensive bed of argillaceous iron ore,” (Survey, 
p- 120,) as at Niagara, according to Mr. Eaton. The red 
 argillaceous sandstone beneath this rock is very shaly. It is 
often soft and almost homogeneous; but frequently, in the 
contiguous layers, it is harsh and granular. It is about twenty- 
_ three feet thick, (Survey, p. 121;) its colour is principally 
red, variegated in clouds, spots, and circlets, with green and 
“Rie colours, which occasionally occupy considerable thick- 
nesses of the shale. It is extremely ferruginous, both as 
disseminated generally, and in bluish-black knots, with a_ 
semi-metallic lustre. It contains terebratule, both large and 
small; and a fossil which resembles somewhat the orthocera 
annulata of Sowerby; but it varies from it in being much more 
narrow, in: having its sides compressed into a quadrilateral 
form, and in being traversed by minute and numerous ridges. 
Casts of shells, apparently unios, in red sandstone, are common. 
The calcareo-argillaceous sandstone, occurring next, evidently ; 
_belongs to the saliferous formation, like a similar stratum at 
Runcorn and Manley, in Cheshire.—Geol. of England, 
_Coneyb. and Phill., p. 280. It is here a moderately hard 
granular rock, chiefly of quarlzose materials, It is white, 
chequered with flakes of green. It is thin, but is continuous 


pe 
7 
ry 


o6 On the Relation between the Density, 


on the east for 200 to 250 miles. It is only eight feet thick 
here. It contains exquisitely fine lingule mytiloides, in which — 
the original shell is beautifully preserved. There also are 
many thick white casts of shells, of the unio family. The 
variety of orthocera, above noticed, is also found here in white 
casts. The two latter, and the terebratule of the red sandstone, 
are found near Grimsby. | 
The red saliferous rock, “principally argillaceous, occupies 
the lower seventy or eighty feet of the Gorge of Queenston, 
and extends a considerable distance into the expanded river — 
below. Its mineralogical characters are quite the same as at 
Salina, on the south of Ontario; and as at St. Catharine’s 
and at Saltfleet, near the head of that lake, At all these © 
_ places, its geological relations are the same, At the two 
latter, it appears at the foot of the “ Parallel Ridge,” which is 
composed of the same materials as in the chasm. 
This rock presemts no peculiar characters on the river 
Niagara. It has been most fully studied by Mr. Eaton on — 
the borders of Lake Ontario. I therefore refer the reader to — 
its description in the paper on Lake Ontario, where the Salt- 
works of St. Catharine’s and Saltfleet will be more appropriately 
introduced than here. 


J. Bigspy. 


_ On the Relation between the Density, Pressure, and Tem- 
perature of Air; and on Experiments regarding the Theory 
of Clouds, Rein, &§c,; with a Conjecture about Thunder 
and Lightning. By Henny Esq. 


[Communicated by the Author.] 


win things, I presume, would tend more to facilitate and pro- 
mote the study of pneumatical and meteorological science 
than an acquaintance with the relation between the density, 
pressure, and temperature of air. Preparatory, therefore, to 
entering on the consideration of some meteorological pheno- 
mena, I submit the following attempt towards Investigating 
that relation. 


j, It was inferred from Boyle's experiments, and subse- 
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quently confirmed by others, that, under the same ‘tempera- 
ture, the elasticity or pressure of air is as its density, or in- 
versely as its volume; and, consequently, while air undergoes — 
the same change of temperature, its volume varies under a con- 
stant pressure, precisely in the same proportion as the pressure 
would do, were the air confined in an inextensible vessel. | 
2. Mr. Dalton, M. Gay Lussac, &c. have ascertained, that 

on heating air, under a constant pressure, from 32° F. to 212° _ 
its bulk acquires an increase of three-cighths. Such increase 
in the air-thermometer is divided into 180 equal parts, or de- 


| grees, for Fahrenheit’s scale; and the like divisions, correspond- | 


ing to equal variations of bulk, are continued both above 


219° and below 32°. Now, as: three-eighths to 190°, go is the 


whole bulk at the freezing point to 480° ; and, therefore, there 
cannot be more than 480 degrees below 32° on the Fahrenheit 
scale of an air-thermometer; for by taking 480 such equal anne 
from the bulk, the whole would be exhausted *. 
| 3. The freezing point being marked 32°, it is dbvitus that 
480° below this will be at—448°. ‘The bulk of a given mass of 
_ air, therefore, under a constant pressure, varies as its tempera- 
ture reckoned from — 448", according to the common gradu- 
ation; that is, as 448°+¢. The degree indicated on Fahren- 
 heit’s scale being ¢. Hence, by art. 1, thé pressure of air 
confined in an inextensible vessel likewise varies as 448° + £. 

4. It has been more recently found, that, whilst air under- 
goes the same alteration of temperature, the change in its 
quantity of heat is one-third greater under a constant pressure _ 
than if confined in an inextensible vessel}; also, when the 


* Hence, unless we make the incomprehensible supposition, that air 
may contract by cooling, till its volume be less than nothing, the absolute 
zero, if such a thing exist, cannot be lower than—448° F., with reference 
to the common gr aduation of an air ther mometer ; no matter what rela- 
tion the degrees bear to true ones. But however clear this may be to © 
most people, Mr. Ivory’s new law of condensation and rarefaction, to be 
shortly noticed, recognises no such limitation ; but readily produces a cold 
of thousands of degrees below the impassable limit of that very scale 
which he maintains to be the true one. In short, his law is fraught with 
contradiction, view it which way we may. This shews the propriety of 
examining and trying the consistency of everything, even though it should | 
have issued from an oracle. 

+ Omitting this property, all that i is contained in the first six articles 
would hold, without regard to the nature of heat, provided the experiments 
especially those to be aiter noticed, be em 
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density of air suffers a minute and sudden change, such varia- 
tion of density is to the whole density as three-fourths of the | 
accompanying variation of pressure to the whole pressure; or, — 
p being the density om p the pressure, 

Consequently, sab teeth of the minute variation of pressure ie 
must be due to change of temperature ; for (art. L) when the 


temperature is constant, the pressure varies exactly as the 


density; and hence because (art. 3) P varies as a +t for 


we have 


di . dp dp 


5. | 
3dp __Adp 


evidently expresses the relation between the fluxions of the 


logarithms of the pressure and density of air, w hen its quantity 
heat is constant. The fluent is 

3 log. p=4 log. p+C; 
and if p'and p’ be put for the initial values of p and ps we have 
C= =3 log. p'—4 log. p’, and 


3 log. =4 log. : or (4)'= 
p” 


which is the relation sieece the pressure and density of air, 
when its quantity of heat is invariable ; viz., that the cube of 


the pressure varies as the fourth power of the density, 


G. Also, by integrating the equation — 
448°+¢ 3p 
and putting ' for the initial temperature, we get 


for the change of temperature on - common scale solely due 
to change of density * Neither this conclusion, nor that 


*In the seventh Number of the Quarterly Journal of Science; I ad- 


duced a few examples to shew what an incoherent rule Mr. Ivory had 


siven for estimating the Sooke of temperature 1 in air due to a change of 
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which terminates article 5, necessarily depend on any theory 

7. If the areas which the curves ABC and DEF intercept | 
from the straight line GH, between the same perpendiculars 
to GH, be everywhere to each other as 4 to 3; and, G being 
a fixed point, if every three perpendiculars ADH, BEI, CK, 


which make an) likewise make BIHA= 


FKHD, the curves are hyperbolas. 
_ For if not, with G asa centre, and GH as an asymptote, 

describe two rectangular hyperbolas, aBe, disf, cuttng AH | 
-and CK in a,d, c, f.. Then all the ordinates of either hyper- 
bola being, as is well known, inversely proportional to their 
distances from G, the corresponding ordinates of the two 
hyperbolas are everywhere to each other as BL: EI :: 4:3; 


its density, and how directly it is opposed to observation. This I in- 
stanced, both so far as regards the inconsistency of the results when 
we revert the process, and likewise when we compare the change of 
temperature computed at one operation with what it would be, if com- 
puted by the same rule, supposing the whole change of density to take 
place by successive steps. At present, I only beg to call the reader's 
particular notice to the circumstance, that the smaller these successive 
variations of density are assumed, the nearer will the aggregaie results or 
changes of temperature, obtained by the continued application of Mr. 
Ivory’s theorem, approach to perfect consistency ; whether among them- 
selves, or when we retrace our steps by reversing the process. Now such 
continued summation of minute variations of temperature being similar 
to integration, shews that Mr, Ivory’s error consists in his using the 
jiuxion of the time as its fluent; or at least in assuming the fluent to be 
proportional to, or a mere multiple of the fluxion. Thus ¢—?' being the 
change of temperature caused by e—¢' the change of density, if we take 
these changes as differentials, Mr. Ivory’s theorem, viz. 


do dt 3d 

di= \ 448° 

_ which, with the exception of the constant 3 for 1, is just the fluxion we 

had in art. 6; and therefore the integration gives oe 


a self-consistent result, but as different from Mr. Ivory's new law of con-_ 
densation as light from darkness. The notation in my paper above quoted 
only differs from this, in that I there used ¢ and unit, in place of ¢—/ 
and here, | 


rey 
4 
| 
el 
j ‘ 
q 


es. On the Relation between the Density, | 


and therefore so are their respective areas between the same 
parallels. But another known property is, that, in the hyper- 
bola aBe, area cK Ha: BIHa :: log. GK —log. GH : log. GI— 
log. GH :: 4:3; as is evident by taking the logarithms of the 
last equation but one, and stating them in a proportion. Hence, 
area BIHa = 3 (cK Ha) =f] KHd; proving, conversely,, that 
hyperbolas possess both the properties specified 1 in the propo- 
sition. By omitting area E1Hd, there remains ELK f= EBad; 
and, in the same way, EIKF = EBAD. | 
If Ke< KC, and Hd > HD, and if the hyperbolas do not 
again meet the other curves between AIT and CK, we have 
area BIHA < BIHa. But EBAD =1(BIHA), and EBad_ 
(BIHa) ; wherefore, EBAD < EBad, and yet EIKF 
EIKy: ; that is, two equals are respectively greater and less _ 
than two equals, which is absurd. ‘The like would follow, were 
Ke > KC and Hd < HD. 

In however many points the hyperbolas might cut the other 
curves, yet three ordinates may always be taken so near to each 
other that the same absurdity will occur as before. lor the © 
middle ordinate BI, and either of the others, as AH or CK, 
may be drawn at pleasure, and the position of the third 
obtained from 


or, GH= 
GH 

It is, indeed, a supposable case, that the hyperbolas might 
touch the other curves in B and E; but these curves cannot 
be touched in every point by hyperbolas having all the same 

asymptotes. Suppose, however, the curve ABC were touched 
by two such hyperbolas ; then, because the latter do not meet, 
some third hyperbola lying between them could cut the curve 
ABC in at least one point, B'; and because ABC and DEF 

cut the ordinates in the same ratio as the hyperbolas do, the 

~ curve DEF would be cut by its corresponding hyperbola in a 
point, E’, situated in the same ordinate with B’. Other two 

ordinates, therefore, being drawn near enough to would 
still produce the former absurdity. Hence, ABC and DEF 
can only be hyperbolas, 
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ol | G| 
Let ABC (using the former figures) be a curve, such that — 
whilst the temperature of a mass of air, under a constant pres- : 
sure, undergoes any change indicated by HI on the scale of 
an the corresponding change in its quantity 
of heat may be denoted by area BIH A, intercepted between 
the ordinates B I and A H per pendicular to 11; and let DEF 
be a similar sort of curve, making area ET H D=3 (BIH A), 
which, therefore, represents (art 4) the change which the 
quantity of heat would have undergone had the air been con- 
fined in a close vessel during the change of temperature H I. 
‘Let the common scale of the air-thermometer, of which H I is 
a part, be continued downward to the point G, answering to 
—448°F.; then (art. 3) the volume had changed under a 
constant pressure in the ratio of GH to GI, whilst the tempe- 
rature shifted from HtoI. But now, suppose the air, which 
has acquired the temperature J, and undergone a change of © 
heat =B1H A, to be instantly restored to its original volume, 
whereby the temperature reaches the point KX on the scale. It 
is evident, that the air is now brought to the same temperature 
as if its quantity of heat had undergone the change F K H D 
=BI1HA, with its original volume all the while invariable. 

During the restoration of the air to its original volume its 
quantity of heat is supposed constant, but the density has been 
changed in the ratio of GH to GI, and the pressure (art. 1) 
in the same ratio compounded (art. 3) with the ratio of GI to 
GI for change of temperature; that is as GH to GK, 
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(art. 5) Ga ¢? ; GH p’ and, therefore, 


ii But we had also BIHA=F KHD; con- 
canes (art. 7) the curves AB C, D EF are hyperbolas*. 


Since the variations of the area denote variations in the 


quantity of heat, whilst the corresponding variations of the 
_abscissee denote variations of temperature on the common 
scale, it follows, from the known property of the hyperbola, 


that whilst the variations of the quantity of heat in air under | 


~aconstant pressure are uniform, the variations on the common 


scale of an air-thermometer form a geometrical progression. 
Or more generally,—when the variations in the quantity of 


heat are uniform, those of the volume under a constant pres- 


sure form a geometrical progression ; ; as do likewise the va- 
riations of pressure under a constant volume}. 

Having finished this investigation, it may be useful to give 
some account of the experiments alluded to in art. 4. 1 shall 


* ‘Thee curves would still have come out hyperbolas, if, throughout this 
investigation we had used, in place of 4 and 3, constant symbols, or any 
two numbers of which the first exceeds the second : so that the scale of 
the air-thermometer now investigated is not the consequence of a parte 


~ewar ratio between the areas of the two curves. It only requires a 


constant ratio. Now the constancy of this ratio (as will be noticed after) 
is strenuously contended for by Mr. Ivory and the French mathematicians, 
who, therefore, set out with the same data as I do. But in place of 
going through with the investigation of the scale of temperature, for which 


~ {the above data, if true, ar e, as We have seen, amply sufficient, these great 


mathematicians stick fast in the middle of it, and assume, what cannot be 
proved, because directly at variance with the data —that the common scale 
of the air-thermometer is the true one. Among many other absurdities, 
of which Mr. Iv ory’s new law affords a notable example, this asswmp- 
fon would require the above curves to be mere straight lines !—See 
Mécanique Celeste, tom. v., p. 128; Annales de Chimie, XX, 337 ; 
Phil. Mag., Nov. 1823, and Feb. 1827. | 

+ I flatter myself that the investigation now given of the scale of the 
aicthapcamaaihas. may be easily followed by such as are but little con- 
versant in fiuxions, proyided they know a few of the simplest properties of 
the hyperbola. Ihave been the more sparing of fluxions, and have em- 
ployed geometry for another reason; namely, because Mr. Iv ory having 
egregiously mismanaged this problem when using fluxions, “is anxious 19 
darken the subject, and to shelter himseif in pretending, that the problem 
is necessarily indeterminate or ambiguous in its result. “Whoever attends 
to the above solution will readily see that, if once the data be admitted, 
there is no alternative as to the result, 
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first give a fasnilies illustration of the ih ag and then state 
more nearly the actual mode of experimenting. 
Suppose a close vessel to contain air of the same tempera- 
ture and pressure as that in the apartment, and to be furnished 
with a gauge for showing any minute change of pressure. In 
this state, let it be carried into another room 4° warmer, when 
the gauge will soon indicate an increase of elasticity, which we 
may call 4°. If the vessel admit of being now opened suffi- 
ciently, and shut again so promptly, as just for the moment to 
| allow the included air to regain the external pressure, without. 
: affording time for its abstracting heat from the vessel, the ; 
gauge will in a little time indicate an increase of 13. oo) oe 
The reason of this may be traced, in a general way, to the — 
known circumstance that air, of whatever density, is cooled by = ss 
dilatation. The gauge, while indicating 4°, shews the included 
air to be denser than the external. On opening the vessel, 
therefore, the superior elastic force within. expels a portion of 
air, leaving the remainder, of course, rarer, and consequently 
cooled, as the result shews, one degree below the temperature 
of the second room. At the moment of re-shutting the vessel. 
the elasticity of the included air is in equilibrio with the ex- 
ternal pressure; but it must then be more dense than the air of 
the second apartment, otherwise, its temperature being lower, 
it could not balance the external pressure. On regaining, 
therefore, the lost degree of temperature, the excess of density 
shows itself by the gauge. The escape of a small portion of 
air does not alter the result, because it only carries off its own 
heat. | 
Fence, the quantity of heat which had kept up the tempe- — 
rature of the air 4° above its original pitch while confined in — 
the vessel, shows itself to be only able, under the original 
pressure, to maintain an excess of 3° above the original tem- 
perature. The quantity « of heat, therefore, which would change ee 
the temperature of air. one degree, and which jis usually called, 7 
its specific heat, is one-third greater when the air is free to 


change its under a constant pressure, than if confined 
in an “inextensible vessel *, | | 


* By specific heat, some profess to mean the absolute or whole quantity 7 
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The experiment would have been essentially the same had 
the vessel been only closed under the temperature and pressure 
in the second apartment, and then air injected till the gauge 
stood at 4°, after the temperature had settled. The rest of the 
experiment, as to opening and shutting, being as before de- 
scribed, Now, in either method, it is obvious that, at the 
instant of re-shutting the vessel, the included air, with reference 
to pressure, had lost all the 4°; while, as the second indication 
of the gauge shews, it had only lost 3° with regard to density,— 
one of the lost degrees of pressure being due to temporary 
depression of temperature. Hence, the height of the baro- 
meter, or whole pressure, is to the variation of pressure de- 
noted by 4° as ptodp. Also, the height of the barometer, 
or whole density, is to the variation of density Genoted by 

3°,asetods. Consequently, 


p:3dpiie: 4 dp. 


This is nearly the mode of experimenting which I followed. 
- It had been previously practised, through a great range both 
of temperature and pressure, by MM. Gay-Lussac and Welter ; 
but they do not make the simultaneous variations of density 
and pressure exactly as 3° to 4°,—which is very nearly the 

ratio I obtained from a mean of many experiments,—but -as 
3 to 4.1244. The difference is not considerable, and there is 
one consideration which, I think, renders it extremely probable 
that-the former is the true ratio*. Sir Isaac Newton has 
shewn, (Principia, lib. in., prop. 23,) that if, in an elastic fluid, 
the cube of the pressure vary as the n +2 power of the density, 
the particles will repel cach other with forces inversely propor- 
tional to the nth powers of their distances; and the same may 
be seen in other elementary works. Now, these experiments 


which a- body contains. So long, how ever, as nothing is 
or likely ever to be known; of the absolute heat 1 10 | ‘podies, it is-useless to | 


have any term for it, and it can only breed confusion to use a term — | 


has commonly a very different meaning. 


* | first used a vessel holding about ten gallons of aur’, rie which can 
be both opened and.shut in a small fraction of a second. The opening — 
amounts to 2°88 square inches. I have since repeated the experiments 
_ with a vessel of nearly the same size, but having an opening of 25 square 
inches. With this I intend making a variety of experiments connected 
with the subject. | 
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of the French philosophers just named make the cube of the 
pressure proportional to the 4.1244 power of the density, (as 


is evident by using 4.1244 in place of 4 in art. 5). Hence, . 


n—2.1244; and, therefore, the particles should repel each 
other with forces inversely as the 2.1244 powers of their dis- 
tances,—a law of which there is no known parallel in nature *. 
But if the ratio were that of 3 to 4, and consequently, as in 


art. 5, the cube of the pressure varying as the fourth power of — 


the density, the repulsion between the particles would be in- 
versely as the squares of their distances, which is the only 
known law of repulsion, and most likely the only one which 
exists. | | 
It appears from experiment, and has been laid down as an 
ascertained principle, by Marquis Laplace, M. Poisson, and 
-M. Ivory, that the specific heat of air, or the quantity of heat 
‘ which raises its temperature one degree, under a constant 
pressure, bears an invariable ratio to its specific heat, when 
confined in an inextensible vessel. None of these philosophers 
seem to have been at all aware of the necessary and unavoid- 
able consequences of laying down this principle: one of which, 
as we have already seen, is, that it requires a very different 
eraduation of the air-thermometer from what they asswme as the 


true one. A more obvious consequence is, that the specific 


heat of the same mass of air, under a constant pressure, must 
be independent of the itensity of such pressure; and that 
when a certain mass of air is confined in an inextensible vessel, 


its specific heat must be independent of the size of the vessel. 


This admits of the most rigorous demonstration, and might even 
have been inferred from the consideration, that the above 
invariable ratio of the specific heats keeps the quantity of heat 


which merely raises the temperature quite distinct from what — 


goes to enlarge the volume. Now, the remarkable curiosity 


* Newton inferred from Boyle's experiments, that the particles repel 


each other with forces inversely as their simple distances. In this he | 


was quite excusable, it not being then known that a change of density 


affects the temperature. It is now certain, that whatever be the true_ 
ratio, it must be something very different from the inverse of the simple 


distance; but I think the French philosophers have gone a little too far 
tothe opposite extreme. It is worthy of remark that this important point 
may be viewed without any regard to the essence of heat. aes 


JAN.—MARCH, 1829, | 
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- B to any other point E. Let DG be 
-asimilar sort of line, so as to make © 
area B D GE proportional to the heat. 
which would raise the temperature of 


pressure from B to E. Now, the 
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is, that in the Mécanique Celesté, livre xii., chap. 3, formula 
are given for expressing the different values which the specific 
heat is fancied to have under diferent constant pressures, and 
also its supposed different values under different constant vo- 
lumes. The same are given by M. Poisson, Annales de 
Chimie, for Aug., 1823, and Phil, Mag., Nov., 1823. 
Sanctioned by such great names, these formule must be 
received as orthodox by those who never think for themselves, 


- or who do not thoroughly examine the investigations from 


which the formule are deduced. As, however, the point is 


- an important one, I shall, for the satisfaction of the . rational 


inquirer, endeavour to put the matter beyond dispute, by 
giving a very simple. demonstration of what I have now 


| alleged, and which is the more satisfactory as it does not re- 
quire the law of temperature to be known. For, the very 


same degree being here used for the several specific heats, it 


may belong to any scale. 


Let the temperature of a given mass of ¢ air be reckoned on 
any scale of which the straight line, BE, is a part ; and let 


CF be a line, no matter to our present purpose whether 


straight or curved, if it be such that any two ordinates, as 
BC and EF, may everywhere intercept an. area BCFE 


proportional to the quantity of heat which would raise + the 


temperature of the mass of air, under 
a constant volume, from any point 


| 


the same mass, if under a constant B 


| 


chief condition on which we proceed is, that the quantities of 


heat represented by the areas BCFE and BDGE, may be 


everywhere to each other in a constant ratio, which call that 


of 1 to k, and which is’ obviously the same with the ratio of ; 


any ordinate of C F to the corresponding ordinate of D G. 


Let the point B denote the original temperature of the given 


mass; raise this temperature from B to E, undera constant 


pressure; make Ee one degree, and draw the ordinate efg. 
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Then, area EG ge is the specific heat, at the temperature E, 
of the same mass of air dilated by heat under the original 


pressure remaining constant. Now, the specific heat, when 


the pressure is constant, is always to the specific heat, when 
the volume is constant, as k to 1; but area EGge: EF fe:: 
kk: 135 wherefore, EF fe would be: the specific heat, at the 


tentiperature E, were the dilated volume now to remain con-_ 


stant. But since area BC F E is the quantity of heat which 
_ would raise the temperature from B to E, under the original 


volume, and area E F fe the heat whieh would raise it one 
degree more; therefore, E F fe would still have been the spe- 


cific heat of the| same mass of air raised to the temperature E, 


and all the while under the original volume. Hence, EF fe 


is the specific heat of the same mass of air, at the temperature 
E, whether under the dilated volume remaining constant, o1 
under the original volume constant. 


By heating up the air from B to E, under the eee : 


volume, its pressure is augmented ; also, if area E F fe were 
increased as | to k, it would become the specific heat, at the 
temperature E, under the augmented pressure made constant. 
fe: and therefore, EGge is the 
specific heat of the same mass of air, at the temperature E, 
whether under the augmented pressure remaining constant, or, 
as in the first case above mentioned, under the original 
pressure constant. ‘The same conclusions would follow, by a 
similar process, were the temperature E lower than B. 


It is thus clearly established, as a necessary result of laying 


down the invariable ratio shove mentioned, that neither the 
magnitude of a constant volume, nor the intensity of a con- 
stant pressure, have anything to do with the specific heat of a 


given mass of air. 
The contrary errors, even if detached or ‘insulated, <r 


have merited correction; but how much more when it is con- 
sidered that the eminent French philosophers, as already 
quoted, have built upon these errors an immense fabric of 
- complex formule, and have drawn from them a multitude of 
conclusions ! 

The theory of rain proposed by the late ingenious aie James 
Hutton of Edinburgh is by many received as the true expli- 
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cation of the phenomenon, viz. that rain is produced by the — 
mixture of masses of moist air having different temperatures, 
It is known, from experiment, that the variations in the capa- 


_ city of air, or rather perhaps of space, for moisture, proceed — 


in a higher ratio than the variations on the common scale of 
temperature, but still more so with reference to the one we 


were investigating ; ; and therefore, if the mixture had either 


the mean temperature of the whole, or one still lower, its 
capacity for moisture would come short of the mean. Hence, 
a deposition of water will ensue, if the air have been sufficiently 
moist. ‘There can be no question, that this theory is a pos- 
sible one, but it would be no easy matter to prove that it is the 
actual and ordinary mode in which rain is produced. I there- 
fore propose adducing some reasons, countenanced by experi- 
ment, which seem to render it very probable that clouds, and 
rain too, may often be traced to a nearer and more natural 
source. he Huttonian theory does not readily explain why 


rain is more commonly preceded or attended with a falling 


barometer. For it is as easy to conceive mixtures of air oc- 
curring whilst the barometer rises as when it falls, and the like 
objection attaches to the electrical theory of ram, This prog- 


nostic did not long escape notice after the Torricellian experi- 


ment was made* ; and the explanation then given, and for long 
after received, was, that the air from its rarity was unable to 
buoy up or support the dense vapours, and so of course down 
they came. It was not then known that, at the same tempe- 


-rature and pressure, moist air, especially if transparent, is 


lighter than dry. Yet the observers of that period certainly 
inferred, on very probable grounds, that there existed a con- 


nection between the concomitant circumstances of decreasing 
pressure and depositions of rain, &c. from the atmosphere. 


They are further to be commended for seeking a solution in a 


principle supposed to be known, hecanse reason and facts are 


* I am aware that some of the first observers are said to have coupled 
rain with a rising or high barometer, and indeed there are exceptions. 
When the wind is shifting from west to east, the barometer generally 
rises, though followed w Ith copious rain: and when the wind shifts from ; 
east to west, the barometer usually fi ills, though it remain dry. The 
motion of the barometer, in these cases, is, to a certain extent, con- 
nected with the earth's diumal rotation, 
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always preferable to hypothesis. I am far from reckoning 
their statical explanation to have no share in the phenomena, 
though I think there are other and more powerful causes, 


We are indebted to M. Deluc, Idées sur la Meétéorologie, © 


tom. i. 26, and Phil. Trans. 1792, for the first conjectures 
regarding that theory of the mixture of air and moisture which 
has since been so ably extended and defended by Mr. Dalton 


and M. Gay-Lussac, viz. that the quantity of vapour con- 


tained in a given space is independent of the presence or 
density of any other elastic fluid with which it forms no inti- 
mate combination ; or, that the maximum quantity of vapour 
which can exist in a given space is the same at the same 
temperature as it would be did that space contain nothing else. 
This view of the subject was at first questioned by Saussure, 
and occasionally since by others, though most of the arguments 
opposed to it are not much to the purpose. But, as it is pretty 
well supported by experiments, and is very generally received, 
I shall adopt it at present as correct. When, therefore, the 


bulk of a mass of air increases, its entire capacity for moisture — 


should increase at the same rate, were the temperature to re- 
main the same. But when air dilates from a diminution of 
pressure, its temperature always falls, if there be no accession 
of heat from some other source* ; and this diminution of tem- 
perature lessens the capacity of the air for moisture far more 
than the increase in bulk enlarges it. If, therefore, the air be 
sufficiently moist, a fall in the barometer should tend to pro- 
duce clouds or rain, | 

Such at least would be the result, calculating from the fore- 
going principles ; but the following simple experiment affords 
a more direct proof, that sufficient rarefaction will always 
change common undried air into a cloud. Connect a small 
glass flask, containing such air, with the receiver of an air- 
_ pump, by means of an intervening stopcock. Exhaust the 
receiver, with the cock shut; then, looking attentively at the 


* A fallin the barometer may 


near the earth’s surface. The temperature there may often be preserved, 
or even raised, by the evolution of the latent heat of the condensing 
vapour, and by the retention of the heat which formerly escaped upward, 


_ but which ceases to do so after the at here j 
clouds. | | er the atmosphere is occupied by dense 


not produce a reduction of temperature 
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) 


flask, open it into the receiver, when a momentary mistiness 


will be perceived in the flask, which is moisture, condensed 
into a cloud by the cold caused by rarefaction. 
- The cloud is here formed under peculiar disadvantages, 


being every where surrounded, at so short a distance, by a 


warmer vitreous surface throwing in heat upon it. But a_ 


cloud which is visible in so small a quantity, would be pretty 


dense on the large scale. I have never tried this experiment 
without succeeding; but I believe it may fail, when the air — 


contains little moisture, if the receiver be not large compared 
_ with the flask, or if the connecting stopcock have a very narrow 


bore. By means of an additional orifice and stopcock to the 


flask, the air might be renewed in it, and the experiment 
repeated many times, with one exhaustion of a large receiver. 


! tried a flask with a minute perforation in its bottom, to 
which I applied my finger, and repeated the experiment — 


_ more than twenty times with one exhaustion ; but this depends 
on the state of the air. The heat of the hand, however, is 


unfavourable to the experiment*.. 

Enough, I presume, has now been said to warrant us to 
conclude, that when air ascends sufliciently in the atmosphere, 
it must (being cooled by dilating) constitute a cloud, or, if 
moist enough, produce rain, &c. For example, if a current — 
of air traverse the ocean till it become very moist; and then, 
if this current, on arriving at the shore, have to rise higher as" 
the land rises; we have at once the reason why rain usually 


commences nearer the sea, and extends thenceforward with 
the wind—why more elevated situations are generally more 


liable to rain, and also why a wind from the land is more 


rarely attended with rain on its approaching the shore. 


But there is reason to think, that a stream of air, which has 


been gradually elevated by traversing a rising ground, does 


* J have sometimes been conjecturing whether a hygrometer could be 
formed on these principles; or, by injecting some additional air into a 
flask, and then producing a cloud by the cold attending the opening of 
the flask, ‘The latter method readily produces a dense cloud with a large 
filask—I have never tried it with a small one. Could the least degree-of 
condensation, which would produce a cloud on opening the flask, be 


readily ascertained, it might afford the means of estimating the moisture 


in the air, 
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not always descend again where the surface does so; but, on 


the contrary, may, from the upward force it has acquired, even 
rise higher. In this manner, it may deposit rain whilst rolling 
far above the tranquil plain, as well as when contending with 
the asperities of the more elevated surface. If the air over 
which the raining current: passes, be not saturated with mois- 
ture, it may absorb or redissolve a part or the whole of the 
rain descending in it. This is, no doubt, the way in which 
clouds seem suspended in the air, though in fact they may be 


falling or floating on with the wind beneath; whilst their place — 


is continually supplied by the successive condensation of other 
vapour, which, in its turn, is redissolved or swept away by the 
wind, Much in the same way, clouds are apparently stationed 
over elevated peaks, or even over large portions of hills ; while 
the fact is, that their particles are moving onward. 


The circumstance of clouds frequenting hills, or apparently 


moving towards them, will admit of a similar explanation, 
without the aid of an imaginary force residing in hills for 
attracting clouds and rain. ‘The notion that mountain-caps, 
or.clouds hovering about the tops of hills, are produced by the 
cooling influence of the summit, seems to me extremely im- 
probable, because such phenomena frequently occur when the 
air is considerably colder than the surface of the. hill; though 


it is clear they cannot long continue of very different tempe- — 


ratures. But were the colder temperature of the hill really 
the cause, the cloud would not only touch, but be densest 
next the surface, wetting it profusely; whereas, the cloud is 
often observed to be several feet or many yards clear of the 
hill, and the surface as dry, at least, as that of the surrounding 
country. A more natural explanation, I presume, is, that the 
cloud is formed in that part of a current of moist air which 
is sufficiently cooled by the rarefaction attending its sudden 


increase of elevation in ascending and rolling over the summit; 


and that, according as this current afterwards passes on to 


where it absorbs heat or recovers its temperature by increase 
of pressure, will it regain its transparency*. ‘The reason why 


* Since such a cloud may apparently remain at rest in the wind, it is 


manifest that the motion of clouds afiords a very doubtful measure of the am 


velocity of the wind, 
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the cloud is frequently clear of the summit, especially during 
a brisk wind, is, that the centrifugal force due to the curvature 
_ of its course over the hill, carries it clear of the summit; and 
the intervening arched space is left to be occupied by compa- — 
ratively still air, into which the 8 air cooled by recent rarefaction 
scarcely enters. 
The origin of the cloud called the cumulus may be traced, 
by means of its horizontal base, to the rarefaction of air. 
Such a cloud may be situated partly in an ascending portion 
of a current of moist air, and partly in a descending portion ; 
or it may sometimes occupy the most elevated part ofan 
arched-like sweep of the current. Whenever the air reaches 
the requisite elevation, it will become opaque, but will regain 
its transparency so soon as it descends again sufficiently. The 
opacity will terminate underneath, nearly all at the same level, 
or in a horizontal plane, if the heat and moisture have been 
uniformly or proportionally distributed through the air of the 
current. When the distribution has been unequal, the base 
will of course be irregular, or may deviate from a horizontal 
plane. Some other modifications might, — be accounted 
for on similar principles. 
There is good reason for supposing that air, which has just | 
~ been suddenly elevated and dilated, is thereby reduced to a 
much lower temperature than what obtains in air which has 
remained at that elevation for some considerable time, receiving 
heat from below, from the sun, or other sources*. Because, 
the entire fall of temperature due to such dilatation far 
exceeds a reduction of 1° F. for every 100 yards of ascent. 
Indeed, the experiment of the cloud in the flask shows that, if 
an equal weight of air in the upper regions did not contain fos 
more heat than in the lower, the sky would be perpetually 
obscured with clouds}. Aqueous vapour, by its superior elas- _ 
* Moisture which has ascended in the form of transparent vapour, and 
descended again as rain, &c., must have left its latent heat above. But 
much heat no doubt moves upward, from its propensity to render the 
atmosphere of one temperature throughout its whole height, and from 
the tendency which warmer air has to rise above the colder. | 
+ When the atmosphere is much agitated, and intermixed to a great 
height, it becomes obscured above, probably from getting colder there, 


while it becomes warmer and more transparent beneath. “In such cases, 
_ the clouds often present a very deep blue colour. 


4 “ 
4 
BS 
it 
i 
\ 


Pressure, and Temperature Ar... 73 


ticity, bout always shoot up through the air to where it would 
form a cloud, did the temperature decrease as fast as some 
suppose it to do. It is true, that transparency might still be 
aided by rapidly descending currents; and it may be partly 
owing to these, that portions of the sky become visible when 
the air is loaded with moisture. I am also aware that, in all. 
this, allowance should be made for the different and perpetu- | 
ally varying: conditions of the several | strata composing the | 
atmosphere. 

A very probable reason why the temperature at the tops of 
mountains is generally found to be lower than that of air at 
the same height over the plains, is, that mountains are cooled 
: by, and enveloped in, recently dilated ascending currents of 
air rolling over them. Snow-clad mountains are, besides, : 

cooled, particularly in dry weather, by the evaporation from 
‘the snow. And we may remark, by-the-bye, that, at the 
same temperature, dry air is, for the above reason, less effica-. 
cious in melting snow than moist. Because, the moist air, in. 
place of spending its heat to form vapour, does, in consequence | 
of its touching a colder body, part with a portion of the latent: 
heat of the vapour it already contained, which greatly aids in’ 
liquefying the snow. The melting of snow does not, therefore, | 
depend solely on the temperature of the wind, but likewise | 
upon its being previously charged with moisture. When dry 
alr passes over snow on a high mountain, the evaporation, and 
| consequently the reduction of temperature will be greatly pro- 
moted by the diminished pressure which obtains at such heights. 
_ This may help to explain why snow winds, as they are called, 
should be found so intensely cold. ‘The mere circumstance of 
wind having passed over a cold mountain, is not a sufficient 
reason why it should be cold after its descent. 

The rise of water, in the water-spout, has been long accounted 
for in a very rational way. The collision of currents of air from 
different quarters produce a whirlwind. ‘The air near the axis 
of rotation is rarefied by the centrifugal force. The pressure 
on the spot under this attenuated air is necessarily diminished ; 
and, of course, when a whirlwind occurs on the sea, &c., the 
water rises in the axis, on the same principle as in the common 
pump. But the rarefied air itself ascends, in virtue of its 
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levity. Its place is supplied by the concourse of the heavier 
adjacent air, which, in its turn, is rarefied; and, in this manner, 


an upward current of air is produced, which aids the ascent 
of the water. Thus far, the explanation is very satisfactory. 


The other principal part of the phenomenon, the apparent 
descent of a dense stem from the clouds, nearly over the spot 
where the water rises, has been ascribed to electricity.. But 
this, in my humble opinion, is rather an evasion than an ex- 


planation, and seems nearly allied to the notion that hills” 


attract clouds. | 

The column which apparently detvends from the clouds. 
(for any descent is altogether illusory till water actually fall) 
may be accounted for in the same way as the mountain-cap, 
viz. that itis moisture condensed by the cold due to the rarefac- 


tion which is occasioned both by the whirling motion of the air 


and by its rapid ascent. The more rapid the rotation, the 
ereater will be the rarefaction and cold; and, of course, the 
lower down will the condensation take place. The sound and 
flashes of light seem to be thunder in miniature. 

In attending to this and other atmospherical phenomena, 
most people are embarrassed with a preconception which is. 
not easily overcome—that clouds are solids, or something 


much more substantial than the air in which they are formed. 


Volta supposed that bodies, while passing into the gaseous 
form, absorb electricity, which they emit again on being con- 
densed. Objections have been made to this theory; but as 


they rest, in a great measure, on the assumption that we pos- © . 
sess perfect electrometers, they do not convince me that the 


theory is unfounded, ‘Thunder is unknown in the Polar regions, 
and rarely takes place any where in cold weather. From which 
it appears, that thunder does not occur in air incapable of 

containing much moisture; as is further confirmed by its — 
being ordinarily produced in a dense cloud. The conjecture 

which I have to throw out is, that when a large mass of warm 
damp air is suddenly moved upward, it dilates, is cooled, and 
deposits a considerable share of its moisture, which; in laying 


aside the gaseous form, parts with electricity and emits light-  _ 


ning. The sound may be partly a tremor, which the air 


‘sustains at the moment the pressure is relaxed by the vapour 
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losing the elastic form, and may be partly an effect of the 


electricity in making its escape from the cloud, The thunder — 


and lightning which sometimes attend the condensation of 
large volumes of steam emitted by volcanoes, are favourable 
to this theory; as are likewise the noise and lightning of the 
water-spout, if not some parts of the Northern Lights. 


Remarks on Captain Pakenham’s Temporary Ltudder, and 


explanatory of an Alteration Commander 


Joun Pearse, R.N. 


-Havine twice witnessed the application of that tHlost: useful 
invention, it has frequently occurred to me that it may be made 
much more effective, and the labour and time in making re- 
duced, without lumbering a ship with any additional materials, 
~ except something to secure the heel of it in place of the spare 
lower cap. 

The rudder being such an essential part, and requiring to be 
replaced as expeditiously as possible, in the event of its being 
damaged or lost by a ship getting on shore, or, which some- 
times happens, at sea; and, on such occasions, ships having to 
depend on their own resources, particularly on long voyages, 


has induced me to offer the following remarks on it, and an 


explanation of an alteration I propose. 


The top-rope sheave holes being necessarily cut in the spare 
topmasts, for the expedition. of shifting in case of emergency, 


the mast is so much weakened by it where the most strength is | 


- required, when applied as the main piece of a temporary rudder, 


and twists so much when the ship carries a weather helm, that 
it frequently becomes necessary to ease it as much as possible 


by furling the after sails. ‘This defect may be remedied by 


_ supplying one piece of pine timber of the length, and in lieu of © 
the two yard-arm pieces which are given to. all cing ships as: 


sea store, 


Figure Ist. in the accompanying wool cut,” ‘represents the 
temporary rudder agreeable to Captain Pesrohain' splan. By 


which it will appear evident, that the rudder is considerably - 
weakened by the sheave hole where the greatest strength is. 


required, The diameter of the sheave hole A is. one- 
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sixth of the diameter of the mast, and which, from the sheave. 
hole being through its centre, is reduced in strength and sub- 
stance full one-fifth. 
It also requires considerable time and labour to convert the . 
spare lower cap, to adapt it to the purpose of securing the heel. 
The wood of the aft-part, at LB. fig. 2. requiring to be cut out 


| 


30. 


|9 


to admit of the cap fitting on to the stern-post, and conse- 
quently the brace bolts at C. to be driven out, or cut through 


Fig. | | 
| 
Fig. 2. | | 
| | | | | 
arr 
| 
| 


Temporary Rudder. | 
_with a hack saw; the brace bolts at the fore-part also require 
to be cut, to admit of the corners being rounded off. ‘The bulk 
of the cap must also contribute to the tendency of the rudder to- 
lift, by the sending motion of the ship in a sea, except it is fitted 
close under one of the braces, which is not practicable if the 
 pintles are broken and remain in, as Is generally the case when 
a rudder is lost. 
From the buoyancy of the materials the rudder is composed 
of, it is also necessary to append i iron ballast to the heel, to 
‘sink and facilitate the hanging of it; all of which would be 
greatly remedied by a cast composition cap, as described in 
- fig. 3. being supplied for the purpose. As its weight would 
obviate the necessity of appending ballast to the heel, its small 
bulk would add but little to the tendency of the rudder to lift 
ina sea; and the time and labour of converting the spare 
lower cap saved. | 
_ The greatest difficulty in hanging it, particularly if there is 
- any motion, is, to conduct the cap to its place. From the — 
position of the eye bolts D, in the spare lower cap, the haw- 
sers which are fastened to them, and which secure it to the 
-stern-post, can be no guide to lead it to its place, consequently 
itis necessary to have guys to assist it; and which would be 
remedied by the composition cap | propose, as the hawsers 
being fastened to the eyes EE would lead it immediately to its 
place, and obviate the necessity: of having so many ropes, 
_ which are liable to confuse and get foul of each other. 
Line-of-battle ships are allowed only two spare pintles as I 
have represented in fig. 1. I should propose these being sup- 
plied, as it would make the rudder much more secure; and 
the third brace down, not being much below the.surface of the 
water, can easily be cleared of the pintle if broken and remain- 
ingin, | 
In an eighteen eun-brig, which I was serving as first lieute- 
nant, the temporary rudder was put together and hung in twelve 
hours. By the alteration I propose, and the superior resources — 
of a large ship, it could no doubt be done in much less time ;_ 
and it isa much more expeditious means of rendering a ship 
effective than repairing the pintles, when they are broke and the 
rudder saved. Accidents, too, may occur, when and where it is 
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absolutely necessary a rudder should be hung before they can 


be repaired, which, with good smiths, on board a 1 ship, wom 
require several days. 
Figure 4th represents the rudder composed of the sists 
I propose ;_ by which will be seen the difference in bulk of the - 
composition cap and the spare lower cap as represented in — 
fiz. l. It will also be seen, that the alteration I propose 
strengthens the rudder below, as the space required for its 


working round the end of the cap in fig. 1. is much larger 


than in fig. 4.; it also hangs closer to the stern post below... 
“It is not only king’s ships that should be supplied with the 
means of putting together as effective a temporary rudder as 
possible, put also ee and ail merchant-ships going long 
voyages ; and having such, I have no doubt two good carpenters 


~ ina merchant-ship, would put one together in twenty-four hours. 


Plymouth, 14th Feb. 1829. 


Anal: ysis of the Mineral Water of Bath. 
[c ommunicated by Mr. A. Walcker. ] 


Sixcr the latest experiments which the springs of this cele-— 
brated watering-place have been submitted to by Dr. Scudamore, 
our attention has been directed, by the masterly analysis of the 
Carlsbad and some other Bohemian springs by Berzelius, to 
look out, in the analysis of mineral waters, for several ingre- 
dients which were previously not supposed to exist in them. 
From this consideration, I was induced to subject the Bath 


water to a new analysis; and, although I wished to spare the 


reader the perusal of its dull details, yet I think it necessary to 
state briefly the processes which I have followed, in order to 
enable him to judge what reliance may be _— in. their 
correctness. 

I am indebted for the supply a the mineral water to Mr. 
R. F. George, M.C.S. of Bath, who was kind enough to have 


— it bottled, with due precautions, under his own inspection, from 


the pump in the pump-room. 

The mineral water, when I received it, was very slightly 
turbid ; the suspended precipitate appeared to consist chiefly 
of silica, an excess of muriatic acid and application of heat 
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having but very little effect in restoring its transparency. The 
specific gravity of the water at 60° F. was found to be 1.00202. 
In the filtered mineral water, nitrate of silver indicated the — 
presence of chlorine. 
When evaporated to + of its original weight, and strained 
off from the precipitate formed, solution of starch and nitrous — 
acid gave no indication of iodine ; nor was bromine to be de- 
tected by the addition of chlorine ; nor nitric acid by boiling it 
with a gold leaf, and a due quantity of sulphuric acid. 
The residue of the water (the carbonates of which had been — 
converted into acetates, in order to prevent the fluosilic acid, if 
present, from being carried off too rapidly along with the car- — 
bonic acid gas) gave no indication of fluoric or fluo-silicic acid, 
when treated with sulphuric acid in a platinum vessel, covered 
with a wet watch-glass. 
-Ebullition proved the presence of carbonic acid in the 
- mineral water, by the precipitation of carbonate of lime, 
Muriate of barytes indicated sulphuric acid. _ 
A portion of the mineral water, to which an excess of car- 
bonate of soda was added, was evaporated to dryness, and the 


residue dissolved in water. A part of this solution was super- 


saturated with nitric acid, and precipitated with an excess of 
nitrate of silver. The liquid, separated from the chloride of 
silver, gave no indication of phosphoric acid, by being duly 
neutralized with ammonia; nor could any indication of phos- 
phoric acid be obtained, when the solution was precipitated 
with muriate of barytes, and the fluid strained off from the 
sulphate of barytes was mixed, after ebullition, with an excess 
of ammonia. ‘The earthy carbonates obtained in this experi- 
ment left silica, when dissolved in muriatic acid. The muriatic 
solution indicated iron, by the addition of ferro-prussiate of 
potash. Sulphuretted hydrogen produced in the acid solution a _ 
slight precipitate of sulphuret of lead.* Ammonia produced a 


* Ina solution which contains at the same time oxide of lead and per- 
oxide of iron, sulphuretted hydrogen does not produce a precipitate of 
lead, till the peroxide of iron. present is reduced to the state of pro- 
toxide ; and sulphuret of lead, already formed, can be re-dissolved by the 
addition of a solution of per-chloride of iron. The sulphuret of lead, 
whenever it is precipitated from a solution which contained at the same 
time a peroxide salt of iron, appears of a lighter colour, (from the ad, 
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precipitate, which, when treated before the blow-pipe with a 
little soda, proved to contain lead; when treated with boracic - 
acid, and a piece of iron wire, no indication of phosphoric acid 
‘was observed. Caustic soda, when boiled on the precipitate, 
q took up some alumina. The concentrated solution of the 
earthy muriates produced no precipitate, when mixed witha 
4 saturated solution of sulphate of lime, thus proving the absence | 
of barytes and strontia in the mineral water. ‘Oxalate of am- 

- monia indicated lime; and in the liquid, strained off from the — 


mixture of sulphur produced by the decomposition of the sulphuretted 
hydrogen,) resembling very much, when a due proportion of iron was— 
present, the precipitate formed by sulphuretted hydrogen in a solution 
of the per-muriate of tin, for which, on a superficial examination, it may — 
be mistaken ; still more so, as the precipitate, its admixture of sulphur 
being soluble in hydro-sulphuret of ammonia, greatly disappears by the 
admixture of this re-agent. Muriatic, sulphuric, and nitric acid diminish 
the delicacy of the sulphuretted hydrogen as a test for lead. Ina solution 
containing z5;557 of its weight of the acetate of lead, the effect of the 
‘re-agent is still perceptible when the diameter of the fluid under exami 
nation amounts to about three inches: 35s'5c5 of the acetate is still indi- 
cated by the test, the diameter of the fluid being about one inch; and in 
a solution containing ;;35;, of the acetate of lead, the indication by the 

-— sulphuretted hydrogen is very distinct, when the diameter of the fluid is 
but to} of aninch. But if a solution of. the concentration last men- 


way; the former, however, even if present in a still smaller proportion. 
It is not the decomposition of the sulphuretted hydrogen which diminishes 
the efficacy of this test ; (as one might suspect the muriatic acid to contain 
some chlorine, and both the other acids to contain some nitrous acid ;) 
- for the excess of the sulphuretted hydrogen present is proved, as well by 
the smell as by the copious precipitate, which an additional quantity of 
the sait of lead produces. | ' 
The sulphuret of lead already formed cannot be re-dissolved by muriatic a 
acid. Acetic acid does not diminish the effect of the test in any sensible he 
degree ; nor does chloride of sodium, even if the liquid contains } of its 
weight. Muriate of ammonia, however, in a similar proportion, appears 
not to hinder the full effect of the test in the first moments; but the re- | 
action produced becomes gradually less and less intense, although the = 
fluid continues to contain an excess of sulphuretted hydrogen. When the i 
solution of the lead is less concentrated, a smaller proportion of the acids 
was, of course, required to produce the same effect. The sulphuret of 
lead, precipitated from a solution containing an excess of the above acids, — 
differs very much in its appearance from that where no acid is present ; 
the former being of a denser aggregation, and a bluish black colour ; the 
latter, blackish brown. | | | 


| tioned contains about ;'; of its weight of muriatie acid, the change of 

i colour, which the sulphuretted hydrogen produces, resembles that which 
Ki would take place in a soiution containing but gocca5 Of the salt of lead. 

‘ When the muriatic liquid is neutralized by carbonate of soda, the re-action 

"i appears with its full intensity. This 1s not quite the case when ammonia 

q has been used for neutralization. Sulphuric and nitric acid act in a similar 
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oxalate of lime, phosphate of ammonia, together with pure 

ammonia, indicated the presence of magnesia. : : 
The earthy carbonates, as well as the residue of the water*, 

gave no indication of manganese, when treated before the blow- 


pipe, either with borax and nitre, or with soda. 


Turmeric paper was not acted upon by the mineral water, 


even when concentrated by evaporation. Slightly reddened 


litmus paper turned blue, after some time, by the influence of 


the earthy carbonates. Tincture of galls proved, by want of 
 re-action, that no iron was kept in solution. 


A portion of the dry residue of the water was heated to red- 


. ness. The ignited mass was dissolved in boiling water ; and 
from the filtered solution, the sulphuric acid and the magnesia 


(of which a small quantity was found to be dissolved) were 
precipitated with muriate and hydrate of barytes. The boiling 
liquid, strained off from the precipitate, was evaporated to 
dryness, and the dry residue dissolved in a weak solution of 


carbonate of ammonia. The ammoniacal solution, after sepa- 
rating the last traces of lime by oxalate of ammonia, left, after 


evaporation and ignition, alkaline chlorides, one portion. of — 
which was dissolved in water, together with an adequate 


| quantity of phosphate and carbonate of soda, and evaporated 
_to dryness. The saline residue, by its perfect solubility in 


water, proved the absence of lithia in the mineral water, © 


_ Another portion was dissolved in water, together with three 


times of its weight of per-chloride of platinum, and evaporated 
to dryness. The residue, when dissolved in spirit of wine, left 
some potassio-chloride of platinum. Thus the presence of 
potash and soda in the mineral water was evinced. 

The constituents of the Bath water, according to the fore- 


* The veiliie: when heated before the blowpipe, with an addition of 
carbonate of soda, does not cover the charcoal with a sublimate of oxide 
of lead, on account of the traces of this metal being defended from vola- 
tilization by the large quantity of the foreign substances inclosing them. 
The fused mass, however, left in the mortar, after a careful elutriation, 
some particles of metallic lead, even though but one or two grains had 


been employed for the experiment. The presence of lead in the residue — 


may easily be ascertained also, by digesting on it from fifteen to twent 
times of its weight, of a solution of acetate of ammonia, with some addi- 
tional acetic acid. The fluid filtered off from the earthy residue is 
precipitated by sulphuretted 
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going experiments, are therefore—chlorine, sulphuric acid, 
carbonic acid, potassa, soda, lime, magnesia, oxide of iron, 
alumina, and silica. Besides these, the mineral water contains ~ 
some extractive matter: its residue, when evaporated, being 
coloured, and containing an admixture of carbon, after ignition, — 
The relative proportions of these ingredients were ascertained 

the following manner | 


I.—14.47 cub. inch. of the mineral water were boiled in a_ 
‘suitable apparatus*, till the whole quantity of its gaseous contents 
* Having frequently occasion to determine the gaseous contents of 


mineral waters, the following little apparatus has proved to me, by 
frequent expericnce, to be a very useful one for that purpose. . 


A is a narrow cylindrical vial, containing from 2} to 3 cubie inches. 
Into its aperture a cork is thrust, and fastened down by a wire. (The 
Jower surface of cork is well imbibed with a solution of mastic and 
turpentine in spirit of wine, in order to prevent its swelling, and conse- 
quently changing the bulk of the interior of the bottle.) C isa glass tube, 
_ of % to % inch bore, to be connected to the glass ball D, the neck of 

which is cylindrical, Gf it widens towards its mouth, the cork is = 
forced out when the water boils,) and its flat ground aperture of suc 
wideness as to be easily closed by the finger. B, the tube for carrying off — 
the gas, 1s of no more than about 2, inch bore. When the apparatus is to 
be used, the bend 4 6 of the tube B is first filled with mercury, by dipping 
it into that metal; then the cork E is thrust into the neck of the glass 
ball, entirely filled with the mineral water, by which process part of the | 
water is. forced into the tube C, and the air in the vessel A compressed — 
_1n some degree. By holding the whole contrivance dexterously, with the 
_bend of the tube B upwards, ‘the column of mercury is sufficient to 
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was expelled. The gas collected over mercury was partly 


absorbed by a solution of caustic soda, and was found to con-— 
sist, in one experiment, of 0.41 cub. inch. carbonic acid gas, _ 


and 0.29 cub. inch. residue (not absorbable by the alkali) in 
a dry state, (deduction being made for the elasticity of the 
aqueous vapour,) at 60° therm. and 30” bar. In another expe- 
riment, 0.38 cub. inch. carbonic acid gas, and 0.28 cub. inch. 
residue, were obtained, the mean of which gives, for one pint 
of the mineral water, (34.659 cub, inch., or 8767.7 grains,) 


0.95 cub. inch. carbonic acid gas. 


Twelve cub. inch of the mineral water, mixed with a suffi- 


cient quantity of diluted sulphuric acid, gave, when boiled till 
all disengagement of gas had ceased, 0.89 cub. inch. carbonic 
acid gas; which quantity gives, for one pint, 2.07 cub. inch. 


Thus one pint of the mineral water was found to contain 0.95 | 
cub. inch. dry carbonic acid gas, at 60° therm. and 30” bar., 


in a free state, and (2.57 — 0.95) 1.62 cub. inch. = 0.75787 


- grains carbonic acid gas, united to the bases: making, for L000 


grains of the mineral water, 0.08609 grains carbonic acid. 


prevent any gas from escaping. By the first effect of heat a plied to the - 


ball, part of the mineral water, which is afterwards boiled by the steam 


passing through it, is carried over into the vessel A. Boiling is to be © 


continued till the increase of gas in the measuring tube has perfectly 


ceased, The advantages which this contrivance offers are—l. That the | 


whole quantity of the mineral water under examination is submitted to 


continued ebullition, (no part of it being carried over into the measuring 


tube.) 2, That the quantity of water condensed in the measuring tube is, 


proportionately, very small. The air of the vessel A is so perfectly ex- — 


_pelled, that the apparatus fills almost perfectly, (leaving, perhaps, an air- 
bubble, of the size of a large pin’s head,) when the apparatus 1s allowed 
to cool, with its tube B plunged into hot water. The cubical contents of 
the bottle A, with its pipes, are to be deducted from the volume of the 


gas obtained, and correction to be made, when the air in the bottle was | 


of another temperature or density. In order to empty the little apparatus, 


when the experiment has been finished, it is best to connect it, when still 
hot, with its top downwards, to a common pair of bellows, and to drive - 


the water out by a current of air. The air of the lungs is, of course, not 
proper for that purpose. Besides the little effect which it would have in 
drying the bottle, it would leave it partly filled with carbonic acid gas, 


The balls which I make use of, contain from about 7 to 12 cub. inch. 5 _ 


and { obtain from the smaller quantity, when the mineral waters are 


rich of gas, results which correspond as closely as can be expected, when | 


_ the experiment is repeated. If the gas, not absorbable by the caustic 
_ alkali, is the object of research, I used to fill the little apparatus with 

pure carbonic acid gas, and collect the gas in the eudiometer itself, into 
which a solution of caustic potash has been injected before. 


? 
2 
é 
° > 


Analysis of the 


The residue, not absorbed by the caustic soda, gave, by 
detonation over mercury, 18.2 per cent. oxygen in one expe- 
riment—in another, 18.6 per cent.; and may be considered 

as atmospheric air, originally dissolved by the water, and 
partly decomposed by its protoxide of iron. 


-II.—56000 grains of the mineral water were mixed with an 
excess of carbonate of soda, and evaporated to dryness. The 
_ residue was perfectly lixiviated with water, till all reaction on 
the test paper had ceased ;. and the saline solution was again 
evaporated, and kept in fusion over a spirit-lamp for some — 
time, in order to decompose the soda-carbonate of magnesia | 
_ which might have been formed. The fused mass, when lixi- — 
viated with boiling water, left some earthy carbonates, which 
were added to those obtained by the first lixiviation. 


I1I.—One-third of the solution obtained in II.; when super-— 
saturated with muriatic acid, and precipitated with muriate of | 
_barytes, gave 76.394 er. of sulphate of barytes; making, for 

1000 grains of the mineral water, 2.48539 gr., equal to | 
0.89471 gr. of sulphuric acid*, 


_IV.—Another third of the solution, supersaturated with 

nitric acid, and precipitated with nitrate of silver, gave 
20.442 gr. of chloride of silver; making, for 1000 gr. of the — 
.water, L.OJSIL gr., equal to 0.27017 gr. of chlorine. 
The remaining third, being neutralised with muriatic acid, 
Was evaporated to dryness, and re-dissolved in water, in order 
to try if any silica had been dissolved by the carbonate of soda ; 
which was, however, not the case. te 


V.—The earthy carbonates obtained in II. weighed, after ip 
ignition, 97.757 grainst ; 96.8 gr. of which, dissolved in 


* The equivalent numbers are computed according to Berzelius’s latest 
experiments and computations. Vide his Annual Report to the Academy 
of Sciences of Stockholm for 1827, | | 
_ Wherever the nature of the precipitate allowed it, the filter was 
burnt, and the weight of its ashes deducted from the weight of the 
ignited precipitate. When the precipitate was to undergo a further exa- 
mination, as much as conveniently could be done was taken from the 
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-mhuriatic acid and evaporated to dryness, left, when first 
- macerated with muriatic acid, and afterwards perfectly lixi- 


viated with water, 2.539 gr. of silica; which quantity, if 
proportionated to the whole amount of the residue, gives, for 


1000 gr. of the water, 0.04610 gr. of silica. 


VI.—The muriatic solution obtained-in V. was precipitated — 
by sulphuretted hydrogen. After twenty-four hours, the liquid 
was strained off from the sulphuret of lead*; and the hydro- 
thioic acid being expelled by boiling, the iron was again oxi- | 
dised by chlorine. The liquid (a solution of muriate of 
ammonia being added) was now precipitated in a closed 
vessel, by ammonia. The precipitate was kept for further 


examination. 


VII.—Half of the liquid separated from the precipitate in 


VI. was precipitated by oxalate of potash. The oxalate of 


lime, when converted into sulphate, weighed 37.720 er. ; 
which quantity, proportionated to the whole amount of the 
earthy residue, gives, for 1000 gr. of the water, 1.36984 sul- 
phate of lime, equal to 0.56894 gr. of lime. Shas 


VIII.—The liquid separated from the oxalate of lime was 
precipitated by ammonia and phosphate of ammonia. The 


-ammonia-phosphate of magnesia, after washing with water 


containing from three to four per cent. of ammoniaf, gave, 


after ignition, 6.139 gr. phosphate of magnesia; which, com- 


filter and ignited; then the filter, together with the remainder of the 


precipitate, was burnt and ignited ; and the weight of both portions was 
separately ascertained. | | | 
* The filter containing the sulphuret of lead was burnt, and the ashes | 
(with an addition of carbonate of soda) being reduced before the blowpipe, 
the. fused mass, taken from the charcoal, left, by a careful elutriation, 
particles of metallic lead in the mortar, which, when collected, amounted 
to 0.032 gr. I assume the lead to originate from the pipes or pump 
used for the conveying of the water; and although its quantity is very 
trifling, yet it deserves the attention of the managers of the Pump-room, 
whether a more proper material for that purpose might not be selected. 
+ When distilled water alone is used for washing, the precipitate 
begins to dissolve as soon as the saline liquid is strained off, and the 
washing fluids are precipitated, as well by ammonia as by the saline fluid 


first separated, 
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puted for the whole amount of the residue, make, for 1000 
_ gr. of the water, 0. eceue gr., equal to 0.08179 gr. of magnesia, 


TX.—55000 grains of the mineral water were evaporated. 
The residue, dried at a temperature some degrees above 212", 
(where, however, a dissipation of muriatic acid already took 
place,) weighed 114.75 gr. making for 1000 gr, of the water 
2.08636 gr. It was afterwards ignited for some time, after 
all disengagement of muriatic acid had ceased, (in which 
‘state it weighed 110.55 gr.,) and then boiled with water and 
an excess of pure quicklime, in order to decompose a small 
portion of magnesia salt, which the mass was found to contain. 
The liquid was strained off when boiling, and the earthy resi- 
due on the filter was perfectly with boiling water. 
The fluids obtained were precipitated, first, by muriate of 
barytes, then by carbonate and oxalate of ammonia. The 
fluid, when separated from the precipitate, gave, by evaporation 
and fusion, 26.46 gr. of the chlorides of potassium and sodium, _ 
which, when dissolved in water, left 0.15 gr. earthy residue, 
thus leaving 26.31 gr. of the chlorides for 55000 gr. of the 


water. 


X.—The solution of the chlorides was mixed with three times 
of their own weight of per-chloride of platinum, dissolved in 
_ water.- The mixture was evaporated to dryness, and the resi- 

due macerated first with 38 times of its own weight of alcohol, _ 
sp. gr. 0.84 at common temperature, (the quantity which I 
found the crystallized sodio-perchloride of platinum to require 
for solution at 60° temp.) The alcoholic solution being de-_ 
canted, the residue was boiled with a new portion of alcohol. 
The insoluble potassio-perchloride of platinum being separated, 
~washed with alcohol, and dried at 212°, amounted to 6.378 
er, equal to 1.96130 gr. of chloride of potaastars, which quan- 
tity gives for 1000 gr. of the mineral water 0.03566 gr. equal — 
to 0.02256 gr. of potassa. | 

The quantity of chloride of — shinies from 1000 
gr. of the mineral water amounts thus to (26,31—1 9613) 
0.44270 gr, to U.23591 gr. 55 of soda. 
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XI.—The slight precipitate, adhering to the sides of the 
bottles which the mineral water had been contained in, was 
dissolved by muriatic acid. The solution diluted with the rest 
of the mineral water left in the bottles (1535 gr.) was digested 
on the earthy residue obtained in [X. The acid solution was 
evaporated to dryness, and re-dissolved in muriatic acid and 
water. Filtered off from the remaining silica, it was precipl- 
tated by ammonia. This précipitate, together with the preci- 
pitate obtained in VI. were dissolved in an excess of muriatic 
acid, and precipitated by bi-carbonate of ammonia. The 
weight of alumina and peroxide of iron thus obtained from 
112535 gr. of the mineral water, was found to be, after igni- 
tion, 0.499 gr., 0.459 of which, when dissolved in muriatic — 
acid, and decomposed by caustic soda, left 0.241 gr. of per- 
oxide of iron, leaving for the alumina 0,218 gr. _ 

By proportionating these quantities, we obtain for 1000 gr. 
of the mineral water 0.00215 gr. of alumina, and 0.00237 gr. — 
of per-oxide of iron, equal to 0.00213 gr. of the protoxide. — 

Thus, recapitulating the foregoing results, the solid ingredi-. 

ents contained in 1000 gr. of the Bath water amount to— 


Soda . 0.23591 
Magnesia 0.08175 
Protoxide of Irons... 0.00213 
Alumina 0.00215. 
2.17051 
From which are to be deducted yx. 0.06104 
As the equivalent of oxygen for 0.27017 of | 
chlorine, leavmg .° . 2.10947 er. 


which quantity coincides nearly with 2.08636 gr., the weight of 
_ the dry residue obtained from 1000 gr. of the mineral water, 
which had, however, lost part of its muriatic acid.— (IX.) 

If we arrange the above ingredients into binary com- 
_binations, according to the predominant chemical affini- 
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ties, (in which state they will exist in the mineral water, 


at least in the greatest proportions, ) we oy the Bath water 
to contain—* 
In 


1000 gr. pint, 

3 | (34.659 cub. inch.) 
Chloride of Sodium oy 0.21560 1.89031 
Magnesium 0.19018 1.66744 
Sulphate of Potassa 0.04173 0.36588 
0.27618 2.42145 
Lame 1.16371  10.20303 
Carbonate of Lime 1333339 
Proto-carbonate of Iron 0.00347 0.03042 

Alumina 0.00215. 0.01885 


39 


Extractive matter 


2.09120 gr. 18.33496 gr. 
Atmospheric Air temp, «174 cub, inch, 


In distributing the acids and bases, there remains a surplus 
of 0.01827 of carbonic acid. The processes by which the 
_ different bases were separated being more complicated, it is to 
_be expected that the loss which they sustained is proportion- 
ably greater than with the acids. Besides, the determination — 
of the carbonic acid itself is less certain than that of the other 
constituents, on account of the comparatively small. quantity 
employed for the experiment, and the simplicity in transferring 
measure into weight. 

The re-action | which tincture of galls produces i in the mineral ) 


© The results of this analysis differ, at the first appearance, very much 
from those obtained by Dr. Scudamore, the cause of which is the different 
theoretical view which the Doctor has followed in computing the binary 
~ combinations. Having transferred the data of Dr. Scudamore into equi- 
-valents, according to ‘the greatest mutual affinities, I subjoin a table of 
his analysis, computed for the same quantity of the mineral — (34.659 
cub. inch.), in order to facilitate a comparison, 


] 
Chloride of Sodium 1.53 
Magnesium 1.92 
Sulphate of Soda ; 0.19 
Lime 12.29 
Carbonate of Lime | ‘ " 0.66 
Proto-carbonate of Iron . 0.025 
‘ 0.24 
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water, just drawn from the pump, is slighter than we could 
anticipate it to be, according to the proportion of iron found 
by the analysis : the cause of which, however, is, that a part 
of the iron is precipitated instantaneously, when the mineral 
water, by pumping and pouring into the tumblers, mixes with 
the atmospheric air. It is therefore merely suspended in a 
very minutely divided state, (probably in the form of a sili- 
cate,) and has no effect on the re- -agent, which is only acted 


upon by that portion of iron which is present in a state of 
solution. 


Analyses of two Mineral Springs in Windsor Forest. 


Captain F. Forbes of Winkfield Place, Windsor Forest, dis- 
covered, some time ago, two mineral springs on his estate ; 
one, the analysis of which is stated under A., in the immediate 
neighbourhood of his mansion; the other, mentioned here- 
after under B., at some distance. Both these mineral springs, 
belonging to the magnesio-saline class, have since been used, 
as I am informed, by a great number of patients; and the 
good effects which have been observed from their use have in- 
duced Captain Forbes to build a pump-room for the accom- 
modation of the public. 

The mineral waters which were sent to my laboratory for 
chemical examination were colourless, almost perfectly trans- 
parent, and without smell. If exposed to the air in an-open 
vessel, they very soon covered the sides of the glass with a 
precipitate of carbonate of lime. Boiling produces a very 
copious earthy precipitate. Slightly reddened litmus paper is 
turned by them into blue; the carbonic acid gas, which they 

yield by boiling, must therefore be considered entirely to exist 
in them in union with the earthy ee, forming 

bicarbonates. 
Both mineral waters were examined in a similar way to the 


Bath water; and the results of their analysis gave their con- 
stituents as follows :-— 


\ 


Mineral Springs in 


Windsor Forest. 


] pint (36.459 cub. inch.) 
of the mineral water. 


contains 
Carbonate of Lime . | : : 6.0630 8.2507 
Sulphate of Lime. 9.8904 8.3064 
Potassa 1.3549 1.1382 
ie Magnesia 20.8704 21.1920 
Nitrate of Magnesia traces 
Chloride of Magnesium wt 19.6909 26.3169 
Alumina 0.5721 0.3938 
Extractive matter | 


Carbonic Acid at 51° at the temp. cu.in. 3.306 
Atmospheric of the wells. 0.611 cuin, 0.658 
_ Specific Gravity, at 60° Fah. 1.00737 1.00897 
WaALCKER. 
German Spa, Brighton, 
28, 1829. 


A Letter to Mr. Batty, admitting his undisputed Claim 
to a Theorem relating to SURVIVORSHIP. By a Corre-— 


~ Dear Srr,—I have been thinking, that, as an attempt has been 


made to direct the public attention to the oversight which | 
acknowledged to you the moment that I was aware of it, it 
might be right that I should ask you, whether there was any 
form, or any channel, by which you would like that I should 


publicly admit your undisputed claim to the discovery which 
-T have lately printed in capitals as my own: and to assure you, 
_ that you cannot be more willing to point out such a proceeding 


than I should be to comply with your wishes. 

I have certaimly given you an advantage, in printing, as a 
conspicuous part of my paper, a remark which you had only 
thought worthy of being inserted in a note; and for myself, 


the circumstance has been a little unlucky, not from any 
censure that may have been passed on me, as not having 


read every note even in the best book relating to the general 
subject of my essay; and still less from the contemptible sus- — 
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Letter to Mr. Baily. 


picion of my having made a childish attempt to deck myself 
in borrowed plumes, and then to hold them so high that the 
slightest breath would blow them away: but because the oc- 
currence tends to divert the attention of a reader from the 
essential subject of my essay ; which, you may have observed, 
is, first to establish the superior convenience of a good formula 
in preference to all tables formed from a limited observation, 
for all ordinary cases of the valuation of annuities; that is, 
_ between the ages of ten and seventy: and, secondly, to show, 
as I may hereafter do still more fully, that a untformly tncreas- 
_ ing decrement of survivors, throughout the middle of life, will 
afford a value of mortality sufficiently near to the results of 
tables the most discordant among themselves, provided that 
the rate of increase be properly adjusted to the table. 
| I am, dear Sir, 


“ae faithful and obedient servant, 
Waterloo Place, 1 Feb. 1829. 


On the Atmospheric Influence of Woods. 
Tne effects produced on climate, by the preservation or de- 
struction of forests, is an interesting subject of inquiry, which 

has sometimes engaged the attention not only of philosophers — 

but of legislators. In France, about forty years ago, some — 
alarm was created on account of the rapid cutting down of 
- woods which had then changed owners, or’ were less carefully 
protected than they had formerly been. Where wood forms a 
great part of the fuel of a couniry, a strong motive will always 
exist for the planting of trees, and for guarding against their 
wasteful removal. But another evil than the deficiency of 
firewood, was then apprehended. It was contended by Cadet 
de Vaux and other writers, that the ereat droughts experi- 
enced in some districts, were caused by the absence of the 
trees, which used to attract the clouds, and thus conduct to 
the earth those fertilizing showers, which reward the labours 
of the husbandman with an abundant harvest. Amidst the 
agitations of the Revolution, the complaints of these writers 
were listened to, and their representations were more than 
once ‘brought: under the consideration of the Convention. and 
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the Council of Five Hundred. We do not precisely recollect 
what legislative measures were adopted ; but we believe, among 
other things, the sale of the National Forests was stopped. 
However, it does not appear that what was then done, though 
it may have saved some of the property in the possession of 
the state, had any important effect on the whole. Indeed it 


will be seen from what follows, that since that period, the 


woods of France have sustained a considerable diminution, 
equal in extent to the difference between 4 and 75" of the ter~ 
ritory. | 

In the mean time, the investigation of this interesting sub- 
ject has not been neglected. The attention of naturalists and 


men of science in the Netherlands was, in the course of last 
_ year, called to the alterations produced in the physical state of 


countries, by the destruction of forests, in consequence of a 
prize for the investigation of this important question being 
offered by the Royal Philosophical Society of Brussels. The 
essay which obtained the prize, was written in French by M. 
A. Moreau de Jonnes, a staff- officer in the army. It appears 


that the author does not altogether concur with M. Cadet de. 


Vaux ; but we have not seen the original, and the following 


account has reference to a German translation, by M. Widen- 


mann, Professor of Natural History, at Tubingen. In 


Germany, where great importance is attached to “the sub- 


ject, the work of M. Moreau de Jonnes has been, upon the 
whole, very favourably noticed by the reviewers of that coun- . 


try, and we have taken the nherty to make use of some of 
their observations. 


The author begins with a statistical account of setinin woods 


and forests, from which, though he complains of the insuff- 


ciency of the jocesenta available for his calculation, at least 
one conclusion, which appears pretty well founded, may be 
drawn. According to the data here made use of, the woods in 
France amounted, in 1750, to more than a fourth of the surface 
of the whole country ; in 1788, to a seventh ; and in 1814, to 
not quite a twelfth of that.surface. Thus, within sixty-four 
years, 9000 square miles of the woods of France must have 
disappeared. In England, according to the author’s estimate, 


the woods amount to only one twenty-third of the surface. 
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Cuap. I.—Influence of Woods on the Temperature of 


Countries. 

- Woods lower the temperature. In the author’s opinion they 
have this effect, because, on account of their dark colour, they 
reflect back few rays of light and heat to the atmosphere, 
and because they keep the soil damp, and therefore render 
more heat necessary to promote evaporation, But whether the 
difference of the mean temperature between Rome and Massa- 
_chusetts, which, in the same geographical latitude, amounts to 
61 cents of a degree, is to be attributed almost entirely to the 
woods, does not appear so easily demonstrable. That woods 


on mountains have a great influence in intercepting and 


beating down vapours is very probable; but the author's 
assertion that the increased condensation of vapours has for 
its consequence a greater absorption of heat, is unsupported 
by proof, It must also be observed, that though woods dimi- 
nish temperature, and though the author proves this fact by 
practical observations, yet the experiments as cited by him are 


so detached, as to leave room for considerable objection. — 


Vienna and. ‘Troyes have not a diflerence of temperature, 
merely because eastern countries are generally more covered 
with wood, but also because the site of Vienna is 250 feet 


higher, and lies nearer high mountains than Troyes. Again, 


Berlin is colder than Leyden in Holland, not altogether in 
consequence of Brandenburg being a woody country, but 
also because it is exposed to the cold east wind. The trans- 
lator points out the difference of height, which in the original is 
unattended to. | | 
The author shews from historical comparisons, that the 
clearing away of woods makes the temperature of countries 
warmer. Whether the proofs that he adduces for this purpose 
are all quite convincing, we cannot positively affirm, though the 
fact itself is true; for France is no more deprived of its woods 
than England. If, then, there be, at present, nearly the same 
_ degree of heat in London and Paris, while, in the time of Taci- 
tus, Gaul must have been colder, it is not quite clear why this 
contrary influence should proceed from the same cause. But 
it is also doubtful whether Tacitus would not even now, if he 
had no assistance from the thermometer, call London milder 
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than Paris, because severe winters occur less often in the a 
former than in the latter city. But though the details of these | _ 


comparisons may occasionally be uncertain, and more particu- 
_ : larly those which relate to the question, whether a difference i 
temperature in former times ought to be attributed solely 


to.the great abundance of woods and forests, yet a collection 
of the accounts of a greater degree of cold having heretofore 
existed, is doubtless very important. There can be but few to | 
whom it will not be interesting to learn how much the cold of 
winter, especially in the south of Europe, has diminished. 


L1.—Influence on the quantity of Rain. 


The author here brings forward some observations to prove | 
that more rain falls on "the sea-coast than in inland districts, 
and that, moreover, when chains of mountains run parallel to 
the sea-shore, the sides next the sea receive more rain than 
their opposite sides. _ In reference to woods, however, the au- 

_ thor supposes that he may lay it down as a fact confirmed by - 

_ observation that wood-lands in flat countries do not perceptibly 

increase the quantity of rain; but that woods on mountains 

have a perceptible influence in producing that effect. He 
thereupon founds the conclusion, that if mountains are planted 
with trees, the quantity of rain in their vicinity will be increased, 

( . and that the progressive diminution of rain in the South of 

| Europe is to be ascribed to the destruction of the mountain 

woods. But the author does not appear to have been sufi- 

ciently careful in ascertaining what are the places in which the - 
rain has diminished. It has not diminished in all parts of the 
south of Europe; for Flaugergues has found that the quantity — 
of rain has considerably increased at Viviers, in the south of — 
France, since 1778. The Milanese Ephemerides indicate the | 
same thing for Milan, and all ihe assertions of this kind require 
further demonstration. | 


Cnap. Il] the Influence of Woods on the Humidity of 
Atmosphere. 


Here the author describes among other things an interesting 
experiment with the hygrometer, according to which the humi- 
_dity of the air in the West is to be by 
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the numbers 3, 4, and 15, according as the observations are’ 
made on the coast in the midst of cultivated plantations, on the 


borders of mountain woods, or in the midst of those woods. 


There seems, however, to be some obscurity in an observation 
whichthe author is induced to make, namely, that the humidity 
of woods in the torrid zone extends far above the extremity of 
the scale. Now, as the hygrometer is usually graduated up to 
the point of complete humidity of the atmosphere, it can only 
be said that the moisture is precipitated in greater abundance 
than is necessary to bring the hygrometer to the highest degree. 
We cannot venture to quote any more of these observations, — 
or to explain the grounds of the doubts to which the conclusions 
drawn by the author give rise. But notwithstanding these 


doubts, we confess with pleasure that much information is to be 


found in the work. At the same time we must regret that the 
translator has not given to his version that great superiority over 
the original which it would have obtained had he subjected — 


several of the author’s statements, such as those relative to the 
- comparative humidity of the Mark of Braudenburg and Hol- 


land, to critical investigation. 


IV. —Influence of Woods on Spring and Running 
Water. 


That countries, especially mountainous ‘countries, which are 
covered with woods, also abound more in waters than others, is 
a fact which may be asserted with little fear of contradiction, ‘ 


Cnar. V.—Of the Influence of Woods on the Wind and on the | 


State of the Atmosphere with respect to FTealth. 


Though many remarks which occur in this chapter are just, 

we are much surprised at some of the assertions, and we think 
we do not err in considering them unfounded.. Among these 
is the assertion that the impetuosity of the winds, where there 
are no woods to mitigate its violence, has rendered a great part 
of Great Britain barren. If the author's estimate, that the waste 
iands amount to #2 of the whole surface of Great Britain be | 


true, it does not follow that these lands are barren in conse- 


quence of a deficiency of trees. The heaths in the north of 


Germany, which are not all situated in places entirely destitute 
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of woods, shew clearly enough that circumstances, which ac. 

‘company an effect, are not always those which produce it. 
The comparison between that part of Tartary inhabited by 

the Calmucks and Lombardy, appears to be equally unfounded, 


Whoever in this instance, though the geographical latitude © 


should be the same, expects to find the climate in both regions 
alike, and ascribes the dissimilarity of the climate to the want 
of trees in Tartary, must certainly have allowed many circum- 
stances, which ought to have been taken into account, to pass 


unnoticed. 


Cuar. ¥ VI. Influence of Woods on the Fertilit y of the Soil. 


We also meet ‘with many remarkable observations and im- 


portant conclusions in this chapter. But upon the whole, we | 
think that this essay must be considered as a work which has not 


been reflected upon with sufficient deliberation. Nevertheless, 
it contains an abundant collection of curious facts ; and though 


some of these facts are not well applied, and the accuracy of 


others remains to be proved, the book will, in the mean time 


be found an excellent contribution. towards the explanation of 


the subjects of which it treats. 


‘There are occasionally some obscurities in the reasoning; — 


but whether these ought to be attributed to the author or the 
translator, we have not at present the means of determining. — 


Additional Remarks on the Stowage of Ships. ByC Commander : 


 JoHN PEARSE, R. N. 


7 My former remarks were written with the intention of | en- 


deavouring to shew that we have no regular system for stow- 


ing our ships, and that an alteration in the distribution of the 


_ weights is necessary. Subsequent to their publication, I have 
geen an authentic calculation of the weight and pressure, accord- 
ing to the ordinary distribution ina modern 74-gun ship. This 
has induced me to publish these additional remarks, by which 
I shall be enabled to prove that the alterations I proposed 
would materially contribute to remedy the inequality of the 
_ weight and pressure represented in the calculation alluded to; 
and which is referred to in the following observations of Dr, 
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Young’s, in his remarks on the employment of oblique riders, 


Philos. Trans, 1814. 


“ It is unnecessary to explain here the well-known inequality 


of the distribution of the weight and pressure, which causes 
almost all ships to have a tendency to arch or hog, that is, to — 
become convex upwards, in the direction of their length. Itis — 
- possible that there may be cases in which a strain of a very 
different nature is produced; but in ships of war- this tendency 
_ appears to be universal. 
“It is, however, very different 1 in degree in the different parts | 


of a ship; and, of course, still more different according to the 


different modes of distribution of the ballast and stores, which | 
may occur in different ships; but, in ordinary cases, it will 


probably be found nearly such as is represented in the calcula- 
tions subjoined in the note*, deduced from data, which have 


been obligingly furnished by an acute and er mem-_ 


ber-of the Navy Board.” 


By the above calculation, it will appear that there is an ex- 


cess of weight at both extremities, and that in the adjoining 
sections the pressure greatly preponderates. Consequently, 


these forces are opposed to each other, and in a direction very 


prejudicial to the ship; as it is not only the evil of weight 
preponderating at the extremities, the power of which will be 


_ increased by the action of the ship, but from the formation of 


the body at those parts they can afford but a feeble resistance’ 
to so great a force. 


Perhaps the folio wine will best explain where the 
weights and pressure now preponderate, what particular weights — . 


may be supposed to cause an excess, and such as may be most 
= conveniently and advantageously transferred. 


_ *“Tna modern 74-gun ship, fitted for sea, “the Jength 17 6 feet, 


the breadth 47 » the the forces are thus distributed. 


49 feet Weight 699 Pressure 627 Difference 72 tons. 
Next. 297 — 108 
1216 
20 290° — 119 
176 3000 | 000° 
JAN.—MARCH, 1829, H 
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Fig. 1. 


| Excess of Weight ' Excess of Weight | Excess of Weight 
73 Tons. 20 Feet. 118 tons. 20 Feet. 37 tons. - 
108 tons | | 119 tons 
49 Feet. | Excess of 50 Feet, Excess of 37 F eet. 
pressure, | _|pressure. 


| 2 
\ 

| 

be Section, No, 1. No. 2. No. 3, 7 No. 4. No. 5. 

| 49 Feet, 20 Feet. 50 Feet. 20 Feet. 37 Feet. 


Figure the Ist represents the length of a 74-gun ship, divided 
into five sections, and the excess of weight or pressure In 
each. | 

Figure the 2nd also represents the length, divided into sec- 
tions, and the positions of the masts, by “which it will be seen 
that they are situated in those parts where the weights pre- 
ponderate; and that they greatly contribute to it is a bea 
natural conclusion. 

In the foremost section Is, unavoidably, not the 
weight of the foremast and its rigging, but the bowsprit and 
anchors also; the latter stowed at the extremity of the section, | 
and the bowsprit projecting considerably beyond it; which, on 
the lever principle, assisted by the action of the ship and the 
_excess of weight, and being situated in a part which from its 
formation affords but little resistance, and which is frequently 
left unsupported, must considerably augment the pitching mo- 
tion, and contribute to the tendency to arch or hog. 

In the aftermost section, the mizen-mast may be considered 
as contributing to the excess of weight ; but it is not of such 
magnitude as the fore or mainmast; and its position is much 
more favourable for the ship than the foremast. The strain 
also on the after part is not so great as forward, as it is seldom 
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left so entirely unsupported by the passing of a sea, and the 


‘sending motion is not so sudden or violent as the pitching. 


In the extreme sections, and from the formation of those 
parts below the surface of the water, the upper works may also 


_be considered as contributing to the excess of weight. 


In the middle section, the mainmast, from its magnitude, 
may be considered as materially contributing to the excess of 
weight ; and that, according to the ordinary distribution of the 


weights in the main hold, a large proportion of it may be sup- 


posed to fall in the vicinity of the mast. If this conclusion be 
admitted, it must appear prejudicial, and the more so, in con-— 
sequence of the pressure preponderating so much at both ex- 


tremities of the section. Among other weights concentrated 


about the mast is the shot locker, and which must consider- — 


ably add to the unavoidable and too great weignt of the mast 
alone acting on so smalla space. 


I shall now endeavour to explain, how far the alterations 


_ proposed in my former remarks would be likely to remedy 


the inequality of the distribution of the weight and — 
- specified in the calculation. 


In the foremost section No. 5, where there is at present an 
excess of weight, are placed the bower anchors, and the gun- 


‘ners’, boatswains’, and carpenters’ sea-stores, which I proposed 


transferring ; the anchors further aft, by removing the cat- 
heads to the oie -parts of the channels, which, although by the 


- removal still situated in the same section, would considerably 
~ lessen the power of their weight on the ship in a sea; and the 


sea-stores to the after cock-pit, which will be found sitdated:; in 


section No. 2, where the pressure now preponderates. 


In the after section No. 1, where there is also an excess of 
weight, the bread is stowed at the extremity ; a part of which, 


_ together with beds, slops, marine clothing, &c., (at present 
stowed in the after cock-pit) I proposed should occupy the pre- 


sent place of the sea-stores in section No. 5; which. would 
reduce the excess of weight at present in the aii extremity, 
and place less weight, more lively, and more speedily con- 
Fa than the sea-stores, in the place now Sear by 
them. | 


Such arrangements would also be likely to Sonbibats to a 
H 2 
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‘more equal distribution of the weights and pressure in sections 
3 and 4; as it would most probably admit of weight being re- 
moved from, the one where there is at present an excess, to 
that where pressure preponderates,—and, in fact, to a much 
more equal distribution throughout the whole body. 

_ The following alterations would also contribute to a better 

distribution than the present. 

Let the bower and sheet cables be stowed further aft; the 

stream cable and hawsers abaft them, in the space now occu-— 
pied by cabins, slop-room, &c.; and the stores, at present 
stowed in the foremost section No. 5, removed aft to the fore 

part of the cable tiers; a part of the bread, slops, beds, ma- 

rine clothing, &c., as in the former proposal, to occupy the 
present place of the sea-stores in section No. 5. By such ar- 

' rangements the weight of the stream cable and hawsers, and 
part of the bower cables, would be removed to section No. 2; 
the sea-stores to No. 4; and the weights reduced at both ex- 

‘tremities. 

The excess of weight would not only be considerably re- 
duced in the fore extremity, by the proposed alterations ; but 
at sea, if desirable to lighten this part as speedily as possible, 
a regular decrease, in a /4-gun ship, of two tons per week, may 
be calculated on, till the expiration of half the cruise, when the 
fore bread-room would be cleared. ca 

- By a minute inspection and measurement of the different 
parts, and a correct calculation of the different weights and 
their bulk, the distribution may be made with great exactness. 

~ Removing the anchors where they will stow perfectly clear 
of the ports, and similar to the sheet and spare anchors, will 
also leave the round of the bow perfectly clear, and remove 
every impediment to its being better fortified. 


Plymouth, Feb. 14th, 1829. 


> 
le 
q 
‘ 
‘ 
gree 
id 


101 


Geological Notices of St. Helena suggested during a Visit to 
that Island in 1828, in a Voyage from India to England. 
By Cuarues H. Weston, Esq. 


Tue island of Saint Helena is interesting to the visitor on every 
account. Whether he may view it as the little spot which has 
formed the last and circumscribed retreat of one who in the days 


of his glory and ambition thought the wide world scarce suffi- | 


ciently extensive ; or whether he consider its peculiar scenery 
abounding in contrasts—of luxuriance and sterility, between 
whose rugged and naked hill-tops and grass-green vallies — 
there is no such gradation as the English eye is accustomed 
to dwell upon ; or whether he look upon its volcanic characters, 
_and reflect upon the period when nature here exhibited such 
awful proofs of her irresistible power,—it will be found 
equally capable of exciting his interest. But it is in its last. 
character that we are interested, and about which I would offer 
some remarks. These remarks, however, must unavoidably 
be few in number, and somewhat superficial in their nature, 
from the limited residence which the shipment of necessary 
supplies usually affords to passengers in their voyage from 
India to England. 

But while stating the characters of the ‘he geological spe- 
cimens I collected and procured, I shall not hesitate to make 
use of the information of others, whose opportunities have 
afforded them better local knowledge; and if any hint should 
lead other and more able travellers to direct their attention 
to the geology of this singular island, so as eventually to_ 
throw any light upon the interesting problem,—‘* Whether 
_ St. Helena is truly a volcanic product, or the remnant of a_ 
much larger portion of land now submerged,” *—an object of | 
no small importance will have been attained. 

In approaching St. Helena from the southward, we sail 


* Vide Beatson’s “ Tracts relative to St. Helene Daubeny on Vol 
canoes, Magazine, No, 342, 
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round the island from the south-east to the north-west, so that 
a great line of coast is presented to our view, and as the 
shores are so precipitous as to allow a ship to sail within 
almost two cables’ length of the land, the whole coast is dis- 
tinctly seen and may be easily examined. But I did not in 
any part recognise rocks belonging to the primitive formation ; 
neither did I meet with any during my rides in the interior, 

From General Walker’s geological notices * also, it 1s evident 
that he had never met with any of this class ; and as Governor 
- Beatson is equally silent on this subject, we may conclude that 

primitive rocks do not éxist in the island. 

& The perpendicular coast seems to give strong evidence of 
the convulsions which St. Helena must have experienced at 
some remote period; for not only is it intersected with deep 
ravines, but at the northern part there appeared to be nearly a 
complete separation of the cliff from the top to the bottom. 
The whole stratification also is much disturbed, and dips in 
every direction; at one spot I recollect seeing the strata of a 

hull to dip on either side to the contiguous vallies. | 

There are many parts which are beautifully intersected by 
red veins, composed of alumina, highly as orean with the 
red oxide of iron. : | 
In speaking of the general characters of St. Helena, L would 
only remark, that the volcanic matter chiefly consists of a rock 
of a basaltic naturey ; and therefore, when we read, that ‘ ob- 
sidian or pumice has never, I believe, been found here,” { we 
see a reason why the latter substance, at least, should not have 
been found, as it is the product of trachyte or feldspathic mh 
and not of augitic or basaltic lava §. | 
But before describing the interior of the island, I will iia ae | 
subjoin a list of some geological specimens, with their locali- 
ties :-— 


No, 1. Basaltic lava, compact, Ladder Hill. 


. * Vide Philosophical Magazine, No. 342. 

| + See also Daubeny. ‘ See Philosophical Magazine, No. 342. 

' _§ See Daubeny, p. 24, et passim. Analysis of different substances in 
Ure s Chemical Dictionary ; ; atid article Pumice,” Rees’s Cyclopaedia. | 
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No. 3. Ancient lava (ferruginous) ; Ladder Hill. 


4, Ancient lava (ferruginous) one side blackened and 
vitrified, with part converted into Rupert s Hill. 


4 


5, Ancient lava, highly impregnated with the red 
oxide of iron, ‘ 
6. Do. do. do. passes from the close texture of -— 


}Ladder Hill. 
3 and 4, to the cellular of No. 7, | 


7. Cellular lava, in erain similar to No. l, 
8. Scoriaceous lava, 
10, Semivitrified clay, 
11, Brown J asper (common massive) *§ .  Break-neck Valley. 
12. Pitch stone, approaching red jasper § ‘, Lot's Wife. 


Indurated lithomarge, | 
15. Lithomarge converted into a kind of porcelain, 

Stalactite,§ 
17. Do. massive, zoned, and agate-like, § 


18. cctohedral orystals of sulphate ar Tost 


On reading over the above enumeration of specimens, we 
are immediately struck with this very singular fact :—that St. 
Helena must have suffered at least three distinct volcunic 

eruptions. Nos. 1, 3, 4, 5 and 6, 7 and 8, are the specimens 
here referred to. These lavas were evidently formed not only 
at three distinct, periods, but, as their mechanical texture 
clearly shews, under totally different circumstances. The 
effects of heat, in the formation of each lava, have been modi- 
fied by the influence of pressure. 7 
The incalculable weight of the ocean | superimposed, would 
effectually prevent the escape of gaseous products, and thereby 

- give to the fluid rocks that dense character and that freedom 
from porosity, which — lava of this kind (No. 1.) — 


___ * The situations of those sia §, are given on the credit of the person 
| from whom the a were bought: the rest 1 collected on the spot. 
+ See the different effects of pressure ably explained by Daubeny. 
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presents, Lava such as this could not have been formed with- 
out pressure; I would, therefore, denominate submarine 
lava.” 

The lavas of numbers 3.and 4 appear to be intermediate 
between numbers 1 and 7 and 8. The grain is close but pene- 
_ trated with minute pores ; evidently formed under less pressure, 
which was not quite sulticient to prevent the escape of gaseous 
— 

It might at first seem that the intermediate lavas had been 
formed after a partial subsidence of the waters of the deluge, 
_ (to which we shall soon again refer) ; but the specimen marked 
No. 6, possessing in itself both porous and cellular lava, proves 
it to have suffered a diminution of pressure, even during its 
ejection. We are, therefore, rather led to attribute this effect 
to the more sudden rise of the volcanic island, than to the 
result of the more gradual removal of pressure, which the first 
hypothesis would involve. 

This lava, also, was therefore formed entirely sales water, 
although, when compared with the first —o at no great 
deptk. 

If we thus suppose the two first lavas to have been foreiel 
_ previous to the total subsidence of the waters, the great argument 
which Beatson derives from the level plains of «* Long Wood,” 
« Dead Wood,” and others, against the volcanic origin of this 
island, will lose much of its force. Under these supposed circum- 
stances, this tertiary formation of ‘* soil and clay’? must have 
been regularly deposited over this yet submarine land, with its © 

surface necessarily smooth and “ level.” The existence also 
_ of “considerable beds of small stones resembling gravel,” of 
which Governor Beatson makes mention, is a collateral proof 
_ of the agency of the sea, in the formation of these ‘“ Great 
Plains.” * : 

Ishall, for the sake of distinction, term these first lavas ante- 
diluvian; because ejected at least previous: to the total subsi- — 
dence of the waters. | 


But not till after this event (the total subsidence of the 


* This soil a little north of the ‘Great Wood,’ is pee impregnated 
with salt ; nothing grows upon it but marine plants. "— Beatson, 
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waters) must the eruption of the lavas numbered 7 and 8 be 


supposed to have taken place; and that this third eruption 


occurred since-the ejeciion of the second and intermediate — 


lava seems evident from the specimen No. 4, which has one 
side blackened and vitrified, and converted into sponge-form 
lava; some fire at least, therefore, must certainly have acted 
upon it subsequent to its eruption. But this supposition 


seems confirmed and placed beyond a doubt ‘by the great ‘i 
cellularity of these lavas, which as it is the natural result 


of the free and unrestrained extrication of the various gases 


during the fluidity of the rocks, proves their ejection to have | 


happened under no greater pressure than that of the atmo- 
| sphere ; and, therefore, the third class of lavas might be termed, 


in contradistinction to the two kinds before referred to, aerial 
lava. 


ceous lava is no less general; it was confined to particular 


parts of St. Helena, in some places destroying the former cha- 


racter of the island, after the Neptunian deposit; and in 


others leaving it untouched and unaltered. Hence the form- 


ation. of the “ Great Plains,’ and hence would arise that 


‘ striking dissimilarity between the exterior and interior parts,” | 


- from which principally ‘“ others contend that it is the remnant 
of a large island, the greater part of which has been sunk 
under water, by the force of earthquakes or volcanoes.” * 
With such views, then, of the subject, there does not seem to 
be such cogent reason for arriving at the conclusion, that,— 


a upon the whole there appears to be strong grounds for sup- 


posing that the finest parts of the interior are the remnants of 
primitive land.” 

But I would also rasa, that the fees: of this island has 
been made to present still more ‘ striking dissimilarities” in 
its different parts, owing to the convulsions which have taken 
place even since the last lava burst forth. 

St. James’s Valley itself has been the result of one of these 
convulsions. The lava appears to have flowed’ from a crater 


* See Beatson's chapter. Beatson, p. 9. 


The ejection, however, of this last highly cellular and scoria- 
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somewhere about the site of the Water-fall,”’* in a north- 
westerly direction, forming a high hill as far as the sea-shore. 
At some subsequent period a tremendous explosion has rent 


the hill from the top to its base, forming Ladder Hill, which lies — 


west of the town, and Rupert’s Hill, which lies to the east, 
This is most plainly and satisfactorily evidenced by the relative 
situations of the hills, and the exact correspondence and incli- 
pation of the strata. 

I was happy to find, on perusing Governor Beatson’s 


“Tracts,” that his opinion, founded on a more extensive and | 


careful survey of this spot, perfectly coincided with my own. 


This, perhaps, i is not the only instance of these igeniogically | 


speaking) modern earthquakes. 


Mr. A. Blaxam of H. M.S. Blonde, in describing another — 


part of this island, writes thus: + ‘“* The ridge termed Diana’s 


Peak forms one edge of the crater: it is entirely composed of — 


lava, the greater part of which is in a high state of decom- 
position. The ridge as it approaches the sea inclines towards 
it; so that we may suppose the remaining ridge, which is want- 
ing to form the edge of a comprare crater, lies buried in the 
sea.” 

If this crater bi from this account seems the probable con- 
clusion) was formed by the eruption of lava, the burying of 
one side in the sea must have occurred subsequent to the 


event. | 
Another source of scepticism, respecting the entire formation 


of this island by volcanic means, appears to arise from the con- — 


sideration of the unbroken nidge of hills which runs east and 


west. 

‘In no part of this remarks Governor 
‘(which is elevated 2,000 feet above the level of the sea,) is 
there a single chasm or opening. It seems therefore. wholly 
unaccountable that it should have escaped being broken or 


shattered, if earthquakes or subterranean fires had occasioned 


the overturnings,”’ 


So far, however, from considering this unbroken elevation as 


mutaung against the theory before advanced, I think it may he 


* Beatson, p. 2. See Philosophical Magazine, No. 342. 
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‘adduced as a corroborative proof in its favour. I will en- 
deavour to explain. | 
The singular manner in which all the vallies converge from 


the circumference of the island to the Peak of Diana, as to a 


common centre, * seems to point out this spot as the part upon 


which the disruptive force of the elastic fluids from below at 


first chiefly and more directly acted. 
~The insulated hill before referred to is, indeed, on a small 


scale, a good exemplification of this kind of formation: for the | 


direction of the strata, dipping ‘* on either side to the con- 
tiguous vallies,” + could only have been given by the expansive 


force of elastic vapours acting upon, and heaving up, a portion 


of the earth. The peculiarity of the vallies of this island, it may 


be also remarked, seems somewhat analogous to the effects. 


which Von Buch describes as always resulting from elevations 


of land, unaccompanied by any ejection of lava. } 


But while the centre of Saint Helena was chiefly acted upon, 


the grand course of the subterranean fires seems clearly to have 
been east and west, because the submarine base of this island 


(upon which by-and-bye I shali make some observations) ex- 


tends at least twenty-five miles in this same direction. The 
soundings also which were made under the orders of Captains 
Cowan and Beville shew us, that the ground westward con- 


sists of “hollow ridges, apparently resembling the surface of the © 


island.” § ‘The natural consequence of such an extended line 
of subterranean agency lifting up the earth would be to form 
a lengthened elevation, which, if in any degree gradually and 


equally raised, vould present one unbroken ridge, ‘ without 


chasm or opening.” 


The extended base of the bila seems to have become, with 
some, another argument against its volcanic origin. 


Saint Helena “is not a rock rising abruptly” out of the . 


water, but extends under the sea, “ at least twenty-five miles 
from east to west.” § | 


* See E Beatson’ S Geological Plan and Elevation of St. : elena 
+ Vide supra. 


{; Although the last lava appears to have flowed from many parts, it was 
not thrown out en masse from its centre. 


§ Beatson, p. 12. 
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But while this circumstance proves to us, that the volcanic 


action below was much more general than the bare inspection 


of the emerged part of St. Helena would, perhaps, have allowed 


us to have calculated; it most forcibly reminds us of the 


great similarity which exists between this portion of the world 


and others where volcanic eruptions have taken place—I mean 
the very extended action of subterranean fires. Etna, with its 
Lipari, Vulcano, and Stromboli; Hecla with its submarine 


eruptions at eight miles distance, and at even seventy; and 
_ theisles of France and of Bourbon, immediately present them- 
selves as good illustrations of this fact. 

That any one.should be influenced in. his decision respect- 
ing the volcanic origin of St. Helena by the supposed former 


_ existence of the “* Atlantis” is somewhat singular. Geological 


arguments, and not literary, are alone to be made use of in the 
question now under consideration ; and literary shall | indeed 
esteem them until the real existence and true geographical 


- situation of this great island of Plato be clearly demonstrated 
and indisputably pointed out,—whether it may be in Sweden and 


Norway, according to Rudbeck; in the frozen ocean, according 
to M. Bailli, or in the Utopian land of. fable, according to the 
more reasonable opinion of Sir William Jones. 

But it is fit that these few, and perhaps too general, remarks 
should be brought to a close, and I would do so without assert- 
ing dogmatically the necessary tendency of the evidence re- 
sulting from them ; for whether this hypothesis, respecting the 
formation of St. Helena, carries with it any plausibility, or the 


observations which a perusal of the ideas of others have elicited 


possess any value, | leave entirely to the reader’s decision. | 
offer them diffidently, desirous rather of leading others to make 
_ this singular island an object of philosophic investigation, than 
anxious to make converts to any peculiar views I may be 
thought | to have entertained upon the subject. 
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Refutation of the Charges contained in Mr. Ivory’s “ Re- 
marks,” &c. in the Philosophical Magazine and Annals for 
February fist. 


looking into Mr. Ivory’ I find they have as- 

sumed that form which all his controversial discussions do 
when he has the wrong side of the question; which, in the 

present instance, he has in a superlative degree—for the doc- 

-trines which he compels himself to maintain are of the most © 
untenable and contradictory description: but no matter for — 
that, he must still keep up the farce and repeat the old chorus. — 
In ‘such circumstances, as is well known, Mr. Ivory labours 
hard, by a variety of ways, to obscure the subject, to divert 
the reader’s attention from the real merits of the question, and 
to excite the indignation of the public against his opponent, by 
alleging—no matter on how ridiculous, frivolous, or unfounded 
grounds—that some advantage has been taken of himself—that 
some fraud has been committed ; such as, in my case, giving 
to Mr. Ivory’s formula any shape I please,’—using the black 
art of “ legerdemain,’’—* playing tricks with the algebraic ex- 
pressions,” &c. 

Charges like these, when true, call for exemplary visitation, 
especially playing off legerdemain with such a grave gentleman 
as Mr. Ivory; but as ‘g am not aware of having practised any © 
thing of the sort, and as no intelligible evidence is offered of my — 
having played any tricks, I neither see cause for apology, nor — 
need for.reform. On the contrary, it is easy to show the fu- 
tility of all these accusations, and that they may, with far greater 
justice, be charged upon their author. Indeed, in this case 
there is no need for playing tricks, or resorting to any unfair 
means whatever; for let Mr. Ivory take up any position he 
pleases, provided he retain, as he still obstinately does, his 
favourite but incompatible assumptions, and it is easy to prove 


the extravagant inconsistency of his doctrines, whether among A 
themselves or with the best known facts, ‘ 
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The first charge preferred against me—a serious and crimi- 
“nal one too, had there been the shadow. of truth in it—is, that 
‘Tam bent on giving to what I call Mr. Ivory’s formula any 
shape, and on making any use of it I please,” &c. 

As a complete refutation of this grave accusation, I need only 


observe, that throughout the whole of my reply | have never 


once mentioned any such formula of Mr. Ivory’s, far less 


turned it into my own shapes : being well aware how different 


his formulas are from his new law of condensation, which, and 


not his formulas, was the thing I then wished to discuss. For | 


this-reason I kept clear of Mr. Ivory’s ever-changing formulas 


altogether, and employed a formula of my own framing, which, 
as I shall presently show, fairly and faithfully represents his. 


new law of condensation, while his own formula does not. His 
celebrated new law is, that “ the heat extricated from air when 
it undergoes a.given condensation is equal to 3 of the diminu- 
tion of temperature required to produce the same condensation, 
the pressure being constant.” — | 

To obtain a formula which shall fairly express this law, let 
V" be the initial volume of a mass of air, and V any other 
volume to which it is to be reduced, while ¢’ and 0 are the 
corresponding densities. Then, as is well known, the volume 


of a mass of air under a constant pressure varies as its tem- 


perature reckoned from — 448° F., or as 448° + ¢; where f is 


the-degree on Fahrenheit’s scale. The volume would there- | 


_ fore be diminished from V' to V, or the density increased from 
e toe, under a constant pressure, if we diminished its tempera- 
ture reckoned from — 448° F, in the ratio of V' to V, or r made 
it equal to 


(448° +2); 


so that the diminution of temperature required to produce the 
given condensation is 


448° +t — 7, ); 


three-eighths of which ( because is 


i 
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(ue +¢) (48 +4) x 


| ‘the very formula which I formerly employed, vio ever 
giving Mr. Ivory the credit of framing it. | 


We have thus again arrived at that notable form bla ex- 
pressing Mr. Ivory’s new law of condensation, from which 


‘there emanates such a catalogue of unparalleled results. 
_ Among these, as I formerly shewed, we have tinder kindling | 
at a temperature below that of boiling water—a cold below 


absolute cold—a greater heat caused by twice doubling the 
density of a small quantity of air, than if all the air in the 
universe were instantly condensed into a point! oT 


It remains to be shewn that Mr. Ivory’s own and ever- 
varying formulas do not accord with his new law. ‘Towards 


the bottom of page 105 he gives the following formulas, for 


the change of temperature due to changing to volume from 


V' to V, or the density from toe; namely, 


1 


where 6 is the Fahrenheit temperature — = 480° and = 180°; 


whence the formulas 


(480° + +6) (180 + (4-1), 


Now when Mr. Ivory announced his new law, Phil. Mag. for 


_ Feb. 1827, page 94, he illustrated it by an example ; where 


the volume is to be halved and the initial temperature is 32° F.; 

whence he declares the rise of temperature due to halving the 
volume to be 90°, But if in the last formulas we make V half 
of V’ or e double of ' and 6 = 32°, we do not obtain 90° but 


96°. A clear proof that Mr. Ivory’s own formulas are very 
different from his new law, — they involve as great ab- 


surdities. 
This strange discordance seems to owe its origin to the fol- 
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lowing circumstance. For the sake of obscurity, and lest any 
one should easily read through his untenable doctrines, Mr. 
Ivory is perpetually shuffling his formulas, and substituting 
one for another in endless succession. He is, moreover, con- 
tinually shifting between Fahrenheit and the centigrade scale; 
so that he never writes two papers in succession where he uses 
the same scale of temperature. It is of no moment which of 


the two scales be employed ; but Mr. Ivory knows well that it 


is a sad embarrassment to the reader to shuffle between them, 
Now it would appear, that, in thus zealously endeavouring to 


make the reader lose sight of the subject, Mr. Ivory has de- 


servedly fallen into his own snare, so as to commit the blunder 
above mentioned, 


I am called upon, it seems, to go badk to the principles from 


which Mr, Ivory’s formula is deduced, and to his usual theory 
of the thermometer. On this head I need only refer him to 
my other paper, which, I presume, will appear along with this. 
In it he will have an additional opportunity of seeing an ex- 
posure of the utter inconsistency of these principles, and there- 
fore any deduction from them must be of very little worth, how- 
ever anxious he may be to keep up the farce a little longer. 
If a formula be in itself absurd, it little matters from what it 
be deduced, for that cannot legitimize it. But one thing is 
now evident, and that is the grand point at present, that, with- 
out calling it Mr. Ivory’s formula, I had used a formula which 


_ faithfully represents his new law of er with all its — 


concomitant absurdities. 

Where, then, is the shadow of evidence of my having, i in the 
least degree, changed the shape of Mr. Ivory’s formula—of 
legerdemain—playing tricks, and such like ridiculous allega- 


tions? Is it not highly creditable to Mr. Ivory’s talents and 3 


veracity to be able to bring forward all these accusations with- 


out accompanying them with one syllable of proof? He has. 


announced that he will not again return to the subject. There 
are few, | dare say, but will admit that it is high time he should 
retire, unless he have something more substantial than mere 
ipse dixit to bring forward. This dispute must surely have 

lain very near Mr. Ivory’s heart, when, for want of every ad- 
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—missible argument, he has been laid under the necessity of 


advancing so many unsupported, nay unfounded, statements, 
by way of defence. There is one consideration, however, 
which even in retiring must afford him no small consolation, 
namely, that he had the honour of beginning this controversy 

In conclusion, I only beg to recall the attention of Mr. Ivory 
and others, who dote upon the analytical theory of sound, to an 


objection I formerly stated, and which, so far as I know, had 


not been before attended to; namely, that in all these flux- 
ionary investigations, each small cylinder of air is supposed to’ 
vibrate so as to have its variable length exactly proportional to 
its velocity in every part of a vibration. Consequently, when 
the velocity becomes nothing, at the turn of each vibration, 
the length of the cylinder is also nothing ; that is, the cylinder 
is annihilated at the turn of each vibration. Now, I would ask 


these philosophers, if this circumstance alone would not be 
fatal to the fluxionary investigations, although all other ob- 
—jJections were laid aside? 


Henry MEIK Le. 


A New System of Geology, in which the great Revolutions of 
the Larth, and Animated Nature, are reconciled at once to 


~~ Modern Science and Sacred History. By Anprew Ure, 


M.D., F.RS., &c. London: Longman, Rees, Orme, 
_ Brown, and Green. 8vo. pp. 680; with seven plates and 
fifty-one wood-cuts, 1829. | 


WE gladly embrace the earliest opportunity of presenting our 
readers with an analysis of this interesting, and in many 


respects original, work. The author has ‘been long esteemed 
among men-of science for his able and intrepid refutation of 
numerous errors current in some of our chemical systems; and 


he has now directed, with a no less steady aim, the same vigi- 
lance of observation and logical acumen towards the mystifi- 


cations of the mineral world. Though the book now before us 
has not in the least a controversial texture, yet its author 
could not possibly avoid noticing, in his introductory disserta- 
tion, the chimeras of cosmogony which at no distant date 
fluttered in many a geognostic head; and there is something © 
JAN.——MARCH, 1829, 
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truly picturesque in the athletic nonchalance with which he 
strangles them at a grasp, instead of nibbling at their wings 
and claws, as the rival partisans of those reverles were 
wont to do. 

But Dr. Ure’s present labours are not all of the Fawn 
kind. Not content with removing much of the rubbish which — 
has been heaped around rational geology, he has apparently got — 
a glimpse of the true architecture of the globe, and has deline- 
ated some of its outlines with a powerful hand. 

The great mystery of the mineral kingdom 1s to be found in - 


‘the remains of the tropical plants and animals so profusely 
buried in the secondary and diluvial strata, not only of our 


temperate. countries; but of even the circumpolar zones, 
Their delicacy of fabric, integrity of form, and posture in the 


_ earth, repel the idea of their having been transported to their 
"present sites from the distant equatorial regions, by any 


aqueous catastrophe. They are undoubtedly” buried in the 
spot where they grew and perished, It is to this enigma of 
the high temperature which anciently prevailed in our parallels 
of latitude, that Dr. Ure has concentered all his faculties of 
research and illustration, and to certain sudden crises of re-. 
frigeration which seem to have supervened at distant inter- 
vals,—the last of them being the Noachian Deluge. ‘That. 
prior to this event, the terraqueous equilibrium was unstable, 
many great geological phenomena clearly attest ; and the 
Doctor, in discriminating them, endeavours to shew whence 
that instability proceeded. 

These propositions, as now picked out be us in an insulated 
form, may have somewhat of a hypothetical aspect, but no 


| such impression will be felt in studying the work itself, since 


they spontaneously result from the phalanx of facts which he 


has embodied in their service. 


There is one thing which we like siianadiaube! in the Doctor's 


~schemes of inductions the documents subservient to them are 


neither got up nor trimmed by himself, but are taken, without 
distinction, from every record of genuine observation, what- . 


ever may have been the theoretical creeds of their authors. 


It is amusing enough in this tesselated scheme of induction, 
to see conclusions legitimately drawn from facts which were 
originally advanced in support of entirely different views. 
But such is the influence of our author’s logical collocations, 
that we can rarely help assenting to them, as highly probable, 
at least, if not absolutely true ; and this is nearly as much as 
can be said for all physical doctrines not directly drawn by 
geometry from observation or experiment, 
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It strikes us that the title of this work might have very pro- 
perly been, Geological Physics, or the Philosophy of Geology : 
for not more than one-half of it is occupied with geological | 
details, and even these are subordinate to general inductions. 

The introduction is in reality an elaborate philosophical dis- 
course, in which several important preliminary questions are 
discussed: such as the visionary spirit of cosmogonists, an- 
cient and modern; the connexion of geology with Scripture 
history, and of science with revelation in general; the illogical 

procedure of geognostic theorists, exemplified particularly in 
the Huttonian and Wernerian systems, as expounded by Play- 
fair and D’Aubuisson ; the new era of practical geology, com- 
mencing with Mr. Smith’s sections of English strata, and the 
foundation of the Geological Society of London; the im- 
portance and uses of organic remains, &c. | a 

One of the author’s motives for publishing the present work 
will receive the unqualified approbation of all good members of © 
society,— a wish to lead popular students of philosophy to 
the moral and religious uses of their knowledge ;”’ and, conse- 
quently, to expose the fallacies of our modern Pyrrhonists who 
ransack nature apparently with no other end than to call in 
question or vilify the wisdom and goodness of the Creator. 
Under this head, we find the limits of final causes well de-. 

fined, and their temperate application ably vindicated. __ 
Among the champions who have figured in the arena of 
cosmogony few have been more extolled than Professor Play- 
fair, the eloquent historian of physical science; yet in our | 
humble apprehension, few have so frequently violated every | 
rule of induction as he has done in his geological speculations. 
We feel, therefore, truly grateful to Dr. Ure for the moral 
courage with which he has dispelled this illusion of a great 
name, so injurious to the advancement of truth. | 

‘“‘ The theory of Hutton was passing fast into oblivion, like 
its visionary predecessors*, when it was re-embodied, for a sea- 
son, by the eloquence of Playfair. Delighted with the im- 
posing boldness of the Huttonian creed, the Professor under- 
took its exposition with the ardour of a mineralogical neophyte. 
Bringing to the task the joint resources of dialectics and geo- 
metry, he produced those Illustrations of the Huttonian Theory 
which have been so highly celebrated by his literary friends, 
though they will probably add. nothing to his fame as a phi- 
_ losopher.’’ 


* The cosmologies of Leibnitz, Whiston, Demaillet, Buffon, Dolomieu, 
Bertrand, | 
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After a few introductory remarks, Dr. Ure quotes a passage 
from the illustrations, on which he comments in the following 
terms :— | | | 


‘* Had the Professor regarded the hypothesis of his friend, 


Dr. Hutton, with equal impartiality as that of Werner, he 
would not have expended any refined analysis in its support. 
That the planets had at one time ‘ an actual figure infinitely 
more irregular’ than the present, is certainly a very strange 
proposition for a rnodern philosopher to make, one equally ex- 


travagant with any Epicurean fiction in Lucretius. After an 
indefinite period, it appears that one of them at least, the _ 


earth, became sufficiently regular for an abode of living beings. 


‘Their habitation has, however, a precarious existence. The 
progress of waste will eventually crumble down its mountains, 
-and strew their detritus over the bottom of the sea, converting 


our imperfect spheroid into the perfect form of equilibrium. 


This geometrical symmetry which conspiring physical forces | 
tend, by this creed, to produce, should some day cover the 


whole land with a winding-sheet of water, universally 
fatal to organic motion and life. ‘This mortal consummation, 


_ however, they propose to obstruct from time to time, by fortul- 
tous explosions from the central fires, upheaving mountains — 


and plains, as they are wanted, to rescue the world from a 


_ watery grave. The probability of such a mode of salvation is 

rapidly diminishing ; for it is admitted by the theoretic vota- 
ries both of Vulcan and Neptune, that these igneous eruptions — 
are becoming vastly feebler and less frequent than they were 


in ancient times; that volcanic fires are fast expiring, and only 


a few smoking spiracles remain to attest their former activity. 
In this predicament, the Huttonians can hold forth to prose- — 
_lytes but slender hopes of the duration of their system. ‘The 


casual convulsion of a dying power is a very precarious re- 
source, and can be little relied on for resisting the steady pace 
of destruction. The earth of the Huttonians must become a 
finished spheroid, unfit for every useful purpose. 

‘‘ Mr. Playfair’s two travellers, the celestial and _ terrestrial, 


~would have found a better coincidence, and one more to their 


credit, as philosophers, by tracing at once the actual and only 
beneficial form of the earth, and its fellow planets, to that per- 
fect Wisdom which created all things in conformity to their 
destined ends, and which provides, with unwearied beneficence, 
for the wants and well-being of every organic tribe. 
‘‘] have no desire to fatigue my readers with a detailed ex- 
amination of the theory propounded by Hutton, and embel- 
lished by Playfair. Its defects and inconsistencies, and in- 
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deed its whole hypo:hetical tenor are now so notorious, that no 
practical naturalist of eminence will venture to adopt its con-_ 


clusions. My sole object, here, was to unveil its vain spirit of 
theoretic cosmogony ; to exhibit its efforts to build a Babel- 
tower that should make a name, and enfranchise it from the 


control of a creating and directing Providence. The world, 


according to Hutton, shows no trace of a beginning, or of an 


end ;, but has been the theatre of an indefinite series of trans- 


formations in time past, and will continue to be so in time to 
come. The mountains of a former earth were worn down and 
diffused over the bottom of a former ocean. ‘There they were 
exposed to the agglutinating power of subjacent internal fires ; 
and after due induration, were heaved up by the explosive 
violence of thé.same force, into the inclined or nearly vertical 


positions, in which the great mountain strata now stand. 


‘* The mountains of gneiss and mica slate, allowed by every 
practical geologist to be primitive, are barren in animal exuvie. 
“Now these most distinctly stratified rocks were formed, it is 
said, at the bottom of the Huttonian sea, by the same process 


as the calcareous and other secondary strata that are replete 


with shells. Whence do these organic ruins come, and why 
are they absent in the former class of rocks, both of them 
formed in the same sea, and under similar circumstances ? 
They cannot reply that the epoch of the gneiss and mica-slate 
formations was anterior to the existence of animals; for their 


theory affirms, that the present earth sprung up out of a pre-- 


ceding one, by a spontaneous growth or transition, without the 


_ Intervention of a divine creative energy. They tell us, that in 


an indefinite series of ages, the mountain masses of the pre- 
existing globe became submarine concentric layers of rock, 


which were thence elevated by catastrophe into the present dry 


lands, ‘Their marine deposition was slow and tranquil, disturb- 
ing the general economy of nature no more than at present, 
and, consequently, not interfering with the production of marine 
testaceous animals, nor with the distribution of their shelly 
exuvie. Hence, should these beds be eventually indurated 
and heaved up by the subjacent fires into the nearly vertical 
mountain schists of a new earth, they must contain the organic 
witnesses of their submarine formation. But since our actual 
mountains of gneiss and mica-slate are destitute of these inter- 


nal witnesses, as also of their basis, carbonate of lime, they 
cannot have heen formed at the bottom of an ocean teeming 


with animal life. Devoid of organic remains, they indicate a 


Sea devoid of vital energy. The first appearance of shelly 


strata 1s coincident with a specific exertion of creative power, 
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_ 6 This mortal chasm, in the succession of mineral forma- 
tions, breaks the chain of the Huttonians. It is the death 


blow of their theory ; demonstrating that the present ear th has 


resulted from definite creative Fiats ; and not from the pro- 
ressive operations of any merely physical forces whatsoever. 
t is therefore to be regretted, that a mind so accomplished as 
that of Professor Playfair should have devoted so many 
studious years to the decoration of the phantoms described by 
him in the following paragraph. 
““ « How often these vicissitudes of decay and renovation have 
been repeated, is not for us to determine ; they constitute a 
series, of which, as the author of this theory has remarked, we 
neither see the beginning nor the end; a circumstance that 


~ accords well with what-is known concerning other parts of the. } 


economy of the world. In the continuation of the different 
species of animals and vegetables that inhabit the earth, we 
discern neither a beginning nor an end; and in the planetary 
motions, where geometry has carried the eye so far both into 
the future and past, we discover no mark either of the com- 
mencement or of the termination of the present order. It is 


unreasonable, indeed, to suppose that such marks should any ~ 


where exist. The Author of Nature has not given laws to the 
universe, which, like the institutions of men, carry in them- 
- selves the elements of their own destruction. He has not per- 
mitted in his works any symptom of infancy or old age, or any 
sign by which we may estimate either their future or past 
duration. ‘These phenomena, then, are all so many marks of 
the lapse of time, among which the principles of geology enable 
us to-distinguish acertain order, so that we know some of them 
to be more, and others to be less distant, but without being 
able to ascertain, with any exactness, the proportion of the 
immense intervals which separate them. These intervals admit 
of no comparison with the astronomical measures of time; 
they cannot be expressed by the revolutions of the sun or the 
moon; nor is there any sync hronism between the most recent 
epochas of the mineral kingdom, and the most ancient of our 
ordinary chronology.’ 

“ Our ordinary chronology comprehends the deluge, a great 
epocha of the mineral kingdom, the truth of which is obviously 
discarded by Mr. Playfair. In the third part of the present 
work, ample evidence will be adduced from Cuvier and other 
practical naturalists, of the reality of that recent epocha, and 
of its synchronism with our chronology. Moreover, it will be 
shown in our second part, that the mineral strata contain form- 


ations, which ‘ discover marks of the commencement’ of the | 
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different species of vegetables and animals that peopled the 


earth. The astronomical comparison is a strange solecism for 


so acute a logician to commit. The cases are quite discrete, — 
and destitute of any true analogy. ‘The laws of the planetary 
motions are represented in a system of mechanical theorems, 
which relate solely to co-existing phenomena. The principles 
of their actuai equilibrium apply equally to all past and future 
time. The appearances reveal nothing in the past, or the 
future, different from the present, except change of relative 
‘position among separate masses. ‘The physical constitution of 
the planets, which could alone afford, in their anterior meta- 
morphoses, kindred or parallel facts for geology, are beyond 
our cognisance. Inthe mineral structure of the earth, we shall 
find symptoms of infancy, as well as on its surface, considered 
as the dwelling-place of man.” 
Our author gives the Wernerian theory fair play, in judging 
it by D’Aubuisson’s temperate representation. On this, its 
most reasonable form, we find the following observations ; in 
which we perfectly concur. ee | 
‘It would be superfluous, indeed, to offer an elaborate re- 
futation of a world-building hypothesis, so extravagant, so 
visionary, and so inconsistent with every principal of mechan- — 
ical and chemical science. Whence arose that immense 
chaotic ocean, within whose bosom the summits of the Him-- 
malaya and the Andes were crystallised ? Whither did it retire 
in measured stages of descent, to allow the primary and 
secondary rock formations, to lay their successive platforms, | 
in the amphitheatre of the globe? The atmosphere has a finite | 
extent, not expanding into space beyond a limited distance 
from the earth; and thus that world of waters could not escape 
into another sphere, in vaporous exhalations. The quantity 
of water requisite to cover the globe to the height of the Him- 


malaya, or 27,000 feet, would be as great as the whole mass of ce 


our actual ocean. Werner was too little of a philosopher to 
calculate that his crystallisation plan called on him to provide 
a receptacle for LOOO millions of cubic miles of water. The 
great density of the interior body of the earth precludes the 
possibility of that receptacle being subterranean. Since neither 
celestial nor terrestrial space will admit his retiring chaotic 
ocean, itself must be deemed an inadmissible supposition. 
Even granting its reality, and allowing moreover that this water 
was adequate to dissolve the now insoluble granitic mountains, 
80 as to form a clear and tranquil fluid, we may ask, why the 
solvent that then exercised so marvellous an affinity for the 
siliceous and alumingus earths, came so soon to discard them 
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altogether from its bosom ? The attractive force that made the 
solution should have maintained it. To imagine an effect to 
come to pass without a cause, is sufficiently ridiculous, though 
not without a parallel in modern philosophy; but to expect a 
solidifying action, a stony deposit, from a liquefying agent, 
unabated in force and magnitude, is truly absurd. ‘The other 
assumption of the clear and tranquil solution becoming spon- 
taneously muddy and disturbed, as it parted with its solid 
contents, is repugnant no less to common sense, than to che- 
-mical experience. A still liquid containing soluble and inso- 
luble matter usually depesits the insoluble, which is mechani- 
cally diffused, before the crystals appear, provided the latter 


be regularly aggregated, as occurs in granite. We shall not ee 
; waste more words on this analysis; but conclude with ex- is 
our astonishment that the theoretic dreams of Werner 
| should ever have been regarded as realities, in the present a 
age.” 


The body of Dr. Ure’s work is distributed into three books : : = 
each containing several chapters. The first book comprehends ; 
_ what may be called, on Dr. Ure’s principles, primordial crea- 
tion, including primitive rocks. Chapters I. IL. IIL. treat re- 
spectively of heat, light, and the atmosphere. — In Chapter IV., 
entitled ‘* Primeval Land and Ocean,” some of our author's 
new thoughts on the structure and revolutions of the earth 
begin to appear, 
_ * Circumstances, which will transpire in the progr ess of our 
researches, cause me to assign a different proportion between 
the dry and humid surface in the primeval globe, from that. 
which now prevails. Iam led to conclude, that the area of 
the land bore to that of the water, probably the ratio of equal- 
ity, instead of nearly 100 to 365, as at present. One obvious | 
consequence of this condition was, that the depth of the pri- — 
meval ocean was greater, as its superficial expanse was less. 
By this means, the water came into far deeper and more ex- 
tensive contact with those ignited, combustible, and explosive 
materials, which the phenomena of mines and volcances de- 
monstrate to exist within the crust of the globe.” 


vs Multiplied observations have shown, that the crust of the 
earth is composed superficially, or to a moderate depth, of cer- 
tain stratiform or schistose rocks, which, being devoid of organic 
remains, are termed primitive. We shall at present confine 
our attention to two of them, called gneiss and mica-slate. 
These are arranged in planes usually parallel to each other, 
the mica-slate being, for the most part, uppermost. We have 
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reason to believe, that hardly any district of the terrestrial 
surface is destitute of these great slaty rocks, though in many 
places they may be deeply covered over with secondary forma- 
tions, and therefore inaccessible. Gneiss constitutes the body 
of the Himmalaya mountains, and abounds among the Andes, 
Alps, Urals, Pyrenees. It forms also Ross island, the most 


northern known land of the globe. Mica-slate is nearly co-— 


extensive. But their wide-stretched foliated planes are sel- 
‘dom or never horizontal, or concentrate with the curvature of 
the earth. They usually lie at highly inclined angles, like 
tables resting on their edges, in a nearly vertical position. In 

very many localities, vast irregular masses of granite are seen 
_ rising up through the schistose fields, as if these had been up- 


heaved and dislocated by its protrusion, and were thrown like 


mantles round its shoulders and base. 


_« We therefore conclude, that the primordial earth, as it lay | 


beneath the circumfused abyss, was at first endowed with con- 
centric coats of gneiss, mica-slate, and the other primitive 
schists; that at the recorded command of the Almighty, a 
general eruption and protrusion of the granitic, syenitic, por- 
phyritic, and other unstratified rocks, took place, which broke 
up and elevated the schists into nearly vertical planes, similar 


to what now exist, leaving commensurate excavations for the 


basin of the sea. 

‘In meditating on this mighty operation, though we- may 
shrink from the overwhelming scene, and feel our faculties 
abased, nay annihilated as it were, in the presence of that 
Power, ‘ who hath measured the waters in the hollow of his 
hand, weighed the mountains in scales, and the hills in a ba- 
lance; who sitteth upon the circle of the earth, and stretcheth 
_ out the heavens asa curtain,’ yet the magnitude of these terres- 

trial disruptions will create no difficulty in the mind of the 
astronomer, familiar with acts of Omnipotence incomparably 
more stupendous. Even the geographer would smile at the 
geologist, who sltould ask for Deity a countless lapse of ages 
to build upon the earth its superficial scaffolding, whose size is 


to its total bulk, as the roughness of the rind to the ball of the 
orange.” 


The constitution of water, as described in this chapter, shows 


what interest a philosophical spirit may infuse into the tritest 
subjects. | | 
‘This water, by its mvsterious tenuity, loosens the indurated 
Soil, enters the invisible pores of plants, passes freely through 
all their vessels, expands in the filmy blossom, and is an ele- 
ment of the fleeting aroma. But these fluid -particles can be 
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chained together in the firmest cohesion: in which state it 


may exhibit either the hardness of rock, or the softness of 
eider-down. Enormous blocks of water thus stand in immov- 
able columns, surmounting the loftiest pinnacles of our globe. 
How different are these from the soft et liquid, which 
is the circulating medium of all organic life ! 

‘¢ Every common water in its natural state, whether salt or 
fresh, contains about a fortieth of its bulk of air, which it readily 
evolves either by the heat of ebullition, or when placed in vacuo, 
In these circumstances, we perceive minute globules oozing out 
from every point of the liquid, which when liberated, rise by 
their innate lightness and elasticity, ina pearly-looking stream 
to thesurface. Now this liquified air is the element of respi- 
ration, the pabulum vite, to all bronchial animals. The gills. 
of fish elaborate that liquid air, as the lungs of land animals do 
its elastic form. Both organs convert its oxygenous part into 
carbonic acid, for the sustenance of vegetation, terrestrial or 
submarine. | 

“Enough has now been stated to evince, that water in its 
liquid state is not the uninteresting, inert element which the 
multitude suppose it to be, but that its constitution is most re- 
fined and intentional, adapted to the manifold functions which 
it must discharge towards countless orders of organic and in- 


organic being. Its habitudes with heat are peculiarly beautiful. 
A certain energy of this power gives to water its liquid condi- 
tion, in which, as already mentioned, the molecular attraction 


is very nearly ‘aneiealiogn by the repulsive force. -Had the co- 


_hesion of its parts been Jess, it could not have afforded the ree 


action requisite for the movements of fishes and ships; nor 
could man have availed himself of its impulsion to aid his 
feeble arm in preparing his food, clothing, and domestic ac- 
commodation. ‘The same calorific agency watts the ponderous 
liquid on the wings of the wind, to supply the organic inhabi- 
tants of mountains and plains with vivifying moisture; or 
under the guidance of mechanic genius, it animates the steam- 
engine, the noblest offspring of science and art, the unwearied 
and docile servant of man. 

‘¢ The equilibrium of its mobility lies within narrow bounds. 
A very moderate reduction of temperature restores the cohesive 
power to uncontrolled dominion, under which the form of water | 
ceases to exist, and might thus continue unknown. Again, | 


had the particles of water been mutually elastic, though but 
in an inconsiderable degree, the least disturbance by winds or 
tides must have produced tremendous commotions in. its 
Inass; and a floating body would have been alternately tossed 
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into the air, and plunged into the depths, with destructive vio- 
lence. Under such circumstances, the sea would have been 
an impassable gulf, between closely adjoining kingdoms, 
instead of being, as now, a thoroughfare between the most dis- 


tant lands, the element of the noble art of navigation. By its — 


almost inelastic and incompressible crasis, the body of the 
ocean cannot resile, nor suffer agitation beyond a few fathoms 


from its surface, even from the force of the hurricane. In 
fine, the absolute passiveness of water, and independent gravi- 


tation of its parts, form its most valuable qualities.” _ 
Chapter V. is occupied with primitive rock formations. Our 
author has here very properly availed himself of Dr. Macul- 
loch’s excellent papers on granite, published in our old series 
of the Quarterly Journal of Science—referring on this, as he 


~ does on all similar occasions, to his authorities. He has also 


turned to good account Von Buch’s late observations on erup- 
tive rock phenomena in the Tyrolese Alps. | 


We shall quote a paragraph from this chapter, to show our 


author’s manner of treating the subject. 
‘ The primitive envelope of the globe seems to have originally 


consisted of concentric strata of gneiss, mica-slate, and clay- 
slate, with partial layers of semi-crystalline limestone; for 


such, with a few inconsiderable exceptions, constitute its rocky 
crust, and are spread over all its regions. ‘These coats, how- 
ever, no longer lie in layers concentric with the spheroid, but 
are thrown up into nearly vertical planes, and transpierced in 
many points by towering masses of granite and porphyry. 


“Qn the primordial spheroid covered with its illimitable 
ocean, these stratiform coats lay in horizontal planes; but with © 


the gathering together of the waters, on the emergence of the 


land, they were heaved up abruptly into the nearly vertical 
_ tables, in which they now universally stand. This remarkable 
_. position corresponds to the eruptive violence that caused it. 
_. From the shoulders and flanks of the stupendous granite peaks, 
- mantles of gneiss and mica-slate depend in magnificent 


drapery. These schistose coverings are arranged near the 


- summit in folds almost upright, which lower down, become 
sloped off with clay-slate and limestone into a gentle declivity. 


The coats of gneiss are often contorted into the most singular 
flexures of rock scenery, demonstrating a certain pliancy of 
texture at the instant of erection; resulting either from the 
moisture out of whichit rose, or the softening influence of sub- 


terranean fire. 


_ The wood-engraving at the bottom of this page, taken 
from D’Aubuisson, represents the usual structure of the primi- 
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tive mountains. It is impossible for an unbiassed mind to 
contemplate this sketch, given by a Wernerian geologist, with- 
out seeing its entire obigaian: | with the eruptive mode of 
formation.” 

Book Seconp is entitled the Antediluvian Period, and 
includes all mineral formations which contain any vestiges of 
organic life. It is divided into five chapters, which present a 


‘succinct description of the great mineral planes, from grey- 


wacke up to the diluvial gravel. Here he has introduced, in — 


their appropriate places, lively abstracts from Cuvier and other 
writers on the organic remains, found among the secondary 
and tertiary strata. These are illustrated by well selected 


wood-cuts. This portion of his work will contribute essentially 


to promote the popular diffusion of geological science. 


The following view of the Paris basin, may be cited as an 


ingenious attempt to solve a geological puzzle. 
Such is a brief transcript of the admirable memoir of 


MM. Cuvier and Brogniart, on the most interesting formation 


hitherto explored by the joint resources of geology and physio- 
logy. It exhibits an unfading picture of the convulsions 
which the primeval globe suffered a few centuries prior to its 
close. The chalk beds of both the Paris and London basins 
evidently stood, at first, near the level of that ancient ocean, as 
may be deduced from the billowy undulations on their surface. 


Had they lain deep under water, the rolling of the waves could 


not have chequered their face with those remarkable ridges 


and excavations, which still exist to indicate the cause of their 


origin. 
“ 1t was about this geological epoch, that some of the. reat 


fields of basaltic-lava were poured forth from the interior of the 
globe, spreading over thé secondary strata of chalk and sand-_ 
_ stone, as we see exemplified in the north of Ireland, in Scot- 

~ land, and many other countries. The epoch of the covering 


over of the great chalk formatjon of Antrim with basalt, coin- 


_cldes with the covering of the chalk basins of Paris and the Isle 
of Wight, with their tertiary strata. The acts of eruptive vio- 
ence which immediately clothed the submarine chalk surface 


of one region with an immense sheet of lava may have up- 


heaved the chalk slightly above the level of the sea in another 


district not far distant, thus conv erting a marine basin into an 


estuary of great extent, which probably comprehended at once 


the London, Isle of Wight, and Paris basins. For the depres- 
sion keel them that forms the bed of the English channel 


_is very trifling in proportion to its extent of surface, and is 


very much exceeded in depth by the large continental lakes. 
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«2. The estuary cut off from the sea by alluvium at its | 
mouth, would become progressively fresh by the influx of river 
streams, and change into a lake, on whose bottom, clay, vege- 
table remains, and freshwater shells would be deposited. _ 

«3. But as the phenomenon of trap veins transpiercing one 
another proves that a series of submarine convulsions took 
place at successive periods, a second eruption of basalt might 
inundate the lake for a season with a shallow body of sea- 
water, introducing with it a colony of new inhabitants. By 
successive deposits of their exuvie, along with calcareous 
matter and sand, the bottom would eventually rise above the 
tide level; and the sea would thus be slowly shut out, as the 
- flood-gate became more complete ; the production of sea-shells 
would proportionally diminish, and cease entirely, as the sea 
withdrew, and the ground became once more, first a brackish 
marsh, and then a fresh-water lake. ‘ Peu a peu cette pro- 
duction de coquilles diminue, et cesse tout-a-fait; la mer se_ 
retire, et le sol se couvre de lacs d’eau douce.’ — cree 

‘‘4. Now were formed the solid deposits of marly limestone, 
- as in the truvertino of Italy: now the gypseous waters Jet fall 
their precipitate of soft plaster, which gradually consolidated 
round the bones of the anoplotheira, paleotheira, birds, croco- 
diles, trionyx tortoises, palms, and other productions of the 
tropical climate which then obviously must have prevailed in 
the latitudes of London and Paris. The period of the deluge 
was now drawing nigh, and partial dislocations of the strata 
began to betoken that awful catastrophe. The ocean bed, 
once more upheaved by a submarine expansive force, caused 
its waters to surmount the embouchure of the Parisian basin, 
and make it again an estuary of the sea, — ees | 
9, Now the third marine formation of Brogniart, or second. 
above the chalk,.commenced, with its yellow clay marls, its 
sandstone and marine sands, its marl limestone and upper sea 

marls. ‘These deposits, on reaching a certain height, necessarily, 
became a barrier to the sea, reconverting the basin into a fresh- 
water lake. | 

‘‘ 6. In this state it continued, till, by successive depositions, 
and the: drainage of the waters after the deluge, it was finally 
brought into the existing condition. | | 
© Thus the vicissitudes of the land and ocean, pourtrayed in 
the tertiary formations, harmonise perfectly with other terra- 
queous phenomena of the same geological period. The whole 
may be regarded as characteristic preludes of that storm which 
ere long destroyed the old world and its inhabitants.” 

The Third Book is called the Deluge. It contains a great 
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variety of curious information, as we may infer from the 
following list of its Chapters :— 
Chap. I. Physical records of an sini deluge, which 


new-modelled the earth.—Chap. Causes of geological 


catastrophe, distributed into two sections, of volcanic action 


~ and basaltic eruption.—Chap. III. The constitution of the 


primeval world, and the revolutions which it underwent, 


deduced from ceological phenomena on physical principles. — 
Chap. IV. Elevation of submarine strata.—Chap. V. Pheno-_ 
mena of the deluge-—Chap. VI. Animal remains or ruins of 


the deluge.-—Chap. VII. “The present earth, and era of its 


ernergence, | 


We regret that our limits will not permit us to give so may 
or such lengthened extracts from this portion of the work as - 


we could wish. We must confine ourselves: to an outline of 
his theory of the primeval climates ; presenting views which 
we believe to be equally new and striking. 

“ From the evidence advanced in the preceding chapter it 


ncontestably follows, that a vast magazine of fire and explosion 


lies immediately within the crust of our sphere, throughout its 
whole terraqueous zones. 
“The subject of the interior temperature of the globe has 


been lately investigated with all the resources of mathematical 


analysis by M. Fourier.” 

« The preceding facts, and other similar ones, concur to 
show that the increase is nearly a degree of Fahrenheit for 65 
feet. - This increase will not be always of the same amount as 
at the present day: it will diminish progressively; but a vreat 


many ages must élapse before it be reduced to the half of its. 


actual value. The extent of this diffusion of the central heat 
into the circumference, and of its waste into the celestial 


spaces, will therefore be proportional to its primitive intensity, 


and to the conducting quality of the investing materials, - 
“If we apply heat to the flat bottom of a deep vessel, (of 
iron, copper, &c.,) which contains several alternate layers of 


sand, clay, and stony slabs, condensed as in the supermedial 


strata of England, and covered with water, we shall wait in 
vain for any distinct manifestation, at the top, of the subjacent 


fire: in fact, the lowest layer will become compacted by the 


heat into a schist j impervious to liquids; so that the incumbent 
water will never arrive at the calorific source, and, severed by 
bad conducting matters, can never grow appreciably warm. 
In the great boilers of steam-engines, many results to this 
effect daily occur, which form sources of very serious annoy- 
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ance. Wherever the waters of supply are calcareous, more 
especially selenitic, they let fall a crust of gypsum on the 
bottom, which progressively thickens, so as to intercept a large 
portion of the subjacent heat, and by separating the iron from 
the water, allows the metal to become ignited, and to burn 


away. Such a deposit has been known to grow several inches 


thick, with a stony hardness ; and, till laboriously chiselled off, 


it has rendered the vessel quite inoperative for raising a due 


supply of steam. = 
«We have merely to compare these incontestable results of 
art to the kindred phenomena of nature, to recognise not 


merely the analogy, but identity of operation in the two cases; 
for difference of magnitude constitutes no disparity of essence. — 


‘In the early epochas of the antediluvian world, soon after 
the granitic atlas had uplifted the primitive mountains, and 
before the extensive series of mineral beds, which occupy our 
second book, were deposited beneath the ocean, its waters 
resting on the nearly concentric, or slightly broken zones of 
eneiss and mica slate, necessarily lay in closer proximity with 
the interior fires than at any subsequent period. Hence two 
important consequences: 1. From the thinness of the solid 
crust, the smallest chink or fissure in it would be an immediate 
focus of submarine explosion, accompanied and followed by a 
commensurate comminution and dispersion of the solid rocks 
and organic deposits through the agitated waters. 2. The 
ocean would then attain its maximum temperature ; a pitch 
certainly far higher than at present, yet not incompatible with 
the vital functions of fish, many of which, according to Hum- 
boldt, can live in water almost boiling hot. Desfontaines found 


the sparus thriving in tepid fountains of 100° Fahr. near the 


town of Cassa in the kingdom of Tunis. 

‘From the extreme mobility of its molecules, water is the 
most expeditious conveyer of heat from below upwards; while, 
from its non-conducting quality, it is a most faithful carrier, 
losing none of it during its ascent. Hence any degree of 
warmth, however gentle, imparted to the bottom of the oceanic 
mass, will be transmitted unimpaired to the surface. And 
again, as water possesses a very high specific heat, one four 
times greater than air by weight, so that five gallons of water 
in cooling only one degree F., can warm by the same quantity 
2690 cubic feet of air, being the contents of a chamber about 
16 feet square, and 10} feet high; we see what a genial 
climate would be created over the earth from pole to pole, 
under such an order of things. Then the intrinsic source of 
terrestrial heat, having its diffusive energy but slightly ob- 
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structed, would be paramount over the solar ; so that the. 
position of the sun, relative to the equator, would act a very 


subordinate part in modifying climate, instead of being its 
sovereign arbiter, as at the present day. Plants which love a 
-warm but humid atmosphere, like the equisetums, ferns, &c., 
would multiply and flourish, under such circumstances, with 


nearly equal vigour in the Arctic regions as under the Line. 


Hence also the difference of equatorial and polar temperatures 
would be at first comparatively small, so that a considerable 
uniformity of vegetation would pervade the most distant zones. 
We need not, therefore, be surprised at finding the same Cala- 
mites or gigantic equisetums buried among the coal-measures 
New Holland, (near Port Jackson, ) and of England ; though 
now-a-days, that plants are subjugated to the undivided empire 
of the sun, they differ in species with very moderate variations 
of latitude, and with every change of hemisphere. 

«The first age of the world then, extending probably through 
several centuries, fully realized the universal and unfading 
spring of the poets. Under such fostering powers of vege- 
tation, the coal-measure plants were matured, in countless 
myriads, with a rapidity to which modern experience can fur- 


nish no parallel. But the tremendous catastrophes of the 


crust of the earth, that took place soon after this period, of 
which the dislocations and disruptions of the coal-strata them- 
selves exhibit magnificent memorials, generated a vast quantity 
of detritus from the older rocks, which at first diffused through 
—a turbid ocean, progressively subsided on its bottom in the 
chemical order of deposition ; constituting beds of conglomerate 


limestone, red marl, and lias ; ; In variable proportions of thick- 


- ness and extent, according to the nature of the exploded 
and comminuted rocks. In the secondary formations of 
eeology, in fact, we see nothing but a repetition of mineral 
triads ; shells more or less fractured, covered with a two-fold 
coat, the undermost of sand or sandstone, the uppermost of 
clay more or less indurated. ‘The tepid ocean-bed vied in 
fecundity with the glowing soil round its shores, and thus was 
covered with a thick deposit of shell-fish and their exuvie. 
At each rencounter of the water and subjacent explosive metals, 


these shells would be more or less scattered and broken down, 


and when tranquillity returned, covered with their siliceous and 
argillaceous mantles. 

The conglomerate limestone iad red marl are referred by 
geologists (see Conybeare and Phillips) to the detritus of the 
primitive and transition rocks; deposits just posterior to the 
coal formation. It is probable that the submarine disturbances 
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of that particular age were unfavourable to the multiplication 
of mollusca. But a period of repose seems to have followed, 
in which the shells of the lias were elaborated. These, with 


-a little alumina, are condensed into the lithographic stone, and 
buried under a loamy compound of sand and clay. We have 


next the inferior oolite ; merely a congeries of pulverised shells, 
roofed with the corn-brash, &c., and overlaid with the Oxford 
clay. Then we come to the coral rag, teeming with vestiges 


of vitality ; inhumed also beneath its sheet of Kimmeridge clay. 


‘© When we arrive at the Portland strata, we must consider 


that a series of most imperfect conductors of caloric, fully half 
a mile in thickness, had been by this time interposed between 
the bottom waters of the sea, and the deeper primitive or tran- 


sition crust, on which they originally reposed. 
‘* The climate of the earth should therefore indicate, about’ 


the Portland era, an abatement of the hypertropical tempera- 
ture of the first age.”’ | 


“In addition to the results of the successive interposition 
of non-conducting media, between the ocean and its subjacent 
fires, in lowering the surface temperature of the globe, we 
must take the following phenomena into account. By each 
series of explosive dislocations of the terrestrial crust, the area 
of the ‘ land standing out of the water’ would be abridged ; 
that of the sea would be amplified, with a proportionate dimi- 
nution of its depth; or, in other words, the cooling surface 
would be augmented at the expense of the heating surface ; 
while the ocean would come to repose, as we have seen, on a 
cooler bed, because more distant from the central heat of the 


earth. These propositions we shall endeavour to place in a 


clear and certain light by an ample induction of facts. 

‘In a revolving terraqueous sphere, deviating from the 
equilibrium form of rotation, by its elevated lands and deep 
ocean beds, at every considerable disruption and comminution 
of its surface, the gravitating powers will become effective on 
the shattered shell, and arrange its fragments, so as to make 
the crust approximate more nearly to the geometrical spheroid. 
The mountain and table-land masses will thus be strewn over 
the concave bottom of the seas, and cause a new distribution 
of the waters round the sphere; in which the area of the dr 
Jand will be diminished proportionally to the extent and dura- 
tion of the disruptions. | | ae 

_“ Supposing the earthquakes, and consequent comminution — 
of the shell, not partial and successive, but universal and syn- 


| chronous, then the whole crust of the earth having its cohesion 
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destroyed for a season, would forthwith obey the gravitating 
forces on a revolving sphere, would assume the spheroidal 


figure of rotation, and remain universally circumfused with 


water, as under the primordial abyss. But a partial and suc- 
cessive series of disruptions of the crust will cause only a 
partial approximation to that ultimate figure, accompanied 


with a transient deluge of greater or less extent over the 


surface. When the explosive commotions cease, the ocean 
undulations will subside, the sea will flow back into larger but 
shailower basins, and the dry land will again appear, furrowed, 
and strewed over with the detritus of the storm. This view of 
a diluvial transition, in my apprehension, can hardly be deemed 
hypothetical, resting as it does on the joint bases of geological 


“We have therefore every physical reason to conclude that 
each great antediluvian convulsion of the earth extended the 
empire of the sea, and abridged the boundaries of the land by 
a permanent submersion of some of its regions; mechanical 
effects involving commensurate physical changes of climate; 
1. by the thickening deposits of the ocean; 2. by the increase 
of the cooling or aqueous surface of the globe; and 3, by the 


decrease of: the heating or terrene, as will be fully developed in 
treating of the deluge in the fifth chapter.” 


These novel views are resumed, with additional explanations, 
when the phenomena of the deluge are described. | 

“The bouleversement involved in these propositions, and 
deducible from the phenomena on which they rest, must, by 


the established laws of physics, as we have already shown, 


have materially increased the area of the ocean, and dimi- 
nished that of the land. To what degree this change of pro- 
portion amounted, we have no precise data to determine. 
“On Mr. Penn’s principles, the ratio of land to water was 
inverted by the deluge; for he assumes that our actual seas 
correspond in surface to the antediluvian lands, and our actual 
lands to the antedilnuvian seas. But the researches of Professor 
Buckland on the Kirkland and Franconia caves, as well as 


those of Baron Cuvier on the grotto of Oiselles, concur to 


prove that these were dens inhabited by antediluvian quadru- 


peds; and therefore must have formed a portion of its dry 


land. Moreover, most of our coal districts, and primitive 
schistose mountains, in Scotland, for example, bear no good 
evidence of having lain under the sea during the long antedi- 


-Juvian period. <A few sheils may no doubt be found scattered 


over their surface, relics of the deluge ; but these marine exuvie 
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do not constitute regular testaceous strata in their body, ‘as 


would undoubtedly have happened during a long residence 1n— 
the bosom of the ocean. Our coal-measures, indeed, are most 


probably the basins of antediluvian lakes and marshes. 
‘With Mr. Penn’s proportion of land and water, conceive 


the terraqueous globe would not have been habitable by man 
and his companion animals. It would have possessed nearly 


three parts of earthy surface to one of aqueous ; whereas there 
is now fully three of aqueous surface to one of earthy. Or, 
since dry ground is the heating surface, and water is the. 
cooling, the heating faculty of that ancient globe would have 
been three times greater than the present, and its cooling 


faculty three times less; making a nine-fold difference in calo-_ 
-rific constitution between the two, without taking into account 


the proper heat of the antediluvian seas. Under such circum- 
stances of heat and aridity, vegetation must have pined, or most 


probably expired, except in a few narrow bands of soil along — 


_ the margin of the sea; as is now exemplified on the Barbary 


shores. If we suppose that only one half of the primeval land 


perished at the deluge, and that half possibly a great continent, . 


(corresponding to the Pacific Ocean,) which might form the 
whole world to the antediluvians, unversed as they evidently 


were in navigation, then the area of their dry land would have’ 
been equal to that of their seas; and the general climate of 


their globe, as far as depended on the constitution of its sur- 
face, would haye been three times warmer and drier than the 
present. This by no means implies, however, thermometric 
and hygrometric degrees three times higher than the present. 
Besides, the hotter surface of the land would be compensated 
by a greater radiation of heat into space, and the hotter surface 


of the seas by a more copious evaporation of water into the 


air, Still that incontestable physical principle will perfectly 
account, to a certain extent, for the higher temperature which 
prevailed in our latitudes in antediluvian times, and for the 
sudden and vast refrigeration induced by the deluge. I do not 
presume to define the numerical proportions of land and water 
on that ancient globe; but I maintain that such a mighty 
diluvian catastrophe, as it suffered, could not be accomplished 
by any powers of nature which the laws of inductive logic 
authorise us to employ, namely, general explosive and disrup- 
tive forces of volcanic origin, without increasing the area of 


the sea, at the expense of the land. We must moreover kee 


in view the increasing obstruction of the central heat after 
each successive catastrophe.” 


= __ The specimens now exhibited of Dr, Ure’s work willrecom- 


[32 On some Phenomena of Vesuvius. 


mend it more effectually to the notice and patronage of our . 


readers than the most elaborate eulogium which a critic could 


indite. The wood-cuts and plates represent a well-selected 


variety of mineral sections and organic remains. In five cop- 
per-plates are figured seventy fossil shells, characteristic of the 
several great strata from the mountain limestone up to the 
London clay. There is an exquisite lithographic impression of 
the petrified stem and leaves of a cactus cylindricus—a fossil 
_ which appears to occur very pléntifully in a coal sandstone in 
The popularity of Dr. Ure’s work will be deservedly en- 
hanced by the consideration that he has triumphantly confuted 
every cavil of the least consequence, which geological sciolists 
have urged against sacred history. And all this is done in a 


truly philosophical spirit without the slightest air of religious — 


intolerance. On the whole, we regard this new system of 
geoloyy, as one of the most valuable accessions lately made to 
the scientific literature of our country. 


On some Phenomena of V esuvius.—Extracted from the Journal — 


of, and communicated by Octavius Morean, Esq. | 


March 25th, 1828.—Vesuvius had all day been sending 


forth, at very short intervals, immense volumes of dark smoke, 
or rather dense vapour, charged with ashes and sand, which 
were carried in an eastward direction, by a strong westerly 
wind that prevailed all day, and which fell in showers on the 
opposite side of the mountain, as was plainly discernible from 


Naples, darkening the air beneath as they passed. We started _ 


from Naples at 75 p.m., and in our way to Resina, and after- 


wards, whilst ascending the mountain, I saw frequent flashes — 


of sheet lightning, some above the volcano, and others in 
various directions all around—not seeming to proceed from 
any particular spot: There was also much hail both on the 
‘cone, and down below at Resina. We ascended to the sum- 
‘mit without other inconvenience than a very strong wind. On 


the brink of the crater, the wind was so tremendously powel- | 
ful that it was utterly impossible to stand; to creep on all fours 


was our only chance of escaping being precipitated into the 
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crater. The coldness and impetuosity of the blast, and the 
quantity of ashes and sand swept by it from the edge of the 
cone, not to omit a most violent hailstorm, rendered our situ- 
ation peculiarly unpleasant. The crater was by this time 
nearly half filled with the scoriz which had been thrown up— 

from the liquid lava beneath, and floating on its surface had 
thus accumulated. The surface was funnel-shaped, and from 
the central depression, the explosions and ejections usually pro- 
ceeded, the effect of which was, as if a very sudden and violent 

blast, or disengagement of vapour, rushing up from beneath, © 
carried up with it into the air a quantity of these red-hot . 
masses of scorie, raising them to a great height above the 
crater, as though they had been no heavier than feathers. 
The appearance of the crater at this time was as an enormous 
furnace, or a valley of fire, the surface of the scorie being 
nearly black, except at the moments of the explosions, when 
the whole glowed with the most vivid brightness. The central 
depression was always ata white heat. Whilst we were sitting | 
on the brink of the crater, a new spot, nearer to us than the 
old point of discharge, burst forth within the crater with a pro- 
dious explosion, the mountain trembling beneath us. A vast 
quantity of red-hot scorize were hurled to an immense elevation, 
and scattered about on all sides. ‘The violence of the wind, 
however, drove them from us. As I sat behind the other per- 
sons, I observed the following curious phenomenon. On the. 
highest parts of the hats, coats, cloaks, hoods, &c. of all those 
before me, was a phosphorescence, that is to say, a pale green- 
ish light was visible on the most elevated extremities of all . 
parts of their clothing that were exposed to the wind. A 
green crape veil, (which I wore to protect my face from the 
sand and ashes carried by the wind,) when agitated by the 
blast, appeared to be edged with a fringe of oan, resembling 
the light of a glow-worm. When removed from the influence ~ 
of the wind, the light ceased ; but on allowing it again to float 
in the gale, the light instantly reappeared. The tips of my 
_ gloves on being exposed to the wind bore each a spark, like a 
glow-worm’s tail, and seemed communicable from one finger 
to the other by contact, not unlike phosphorus. Lower down 
the mountain, this appearance was not perceivable, though eX- 
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_posed to the same wind. When we left the crater *, the wind 
and hail were so violent, that it was impossible to keep our 
torches alight, and we were obliged to grope our way back to 
the Hermitage in the most complete darkness, over the broken 
lava, perhaps the most rugged spot on the face of the globe. 


| On Rapratine Execrricity, by Charles Bonnycastle, Esq., 
| Professor of Mathematics in the University of Virginia. 
4 in the United States of America. Commpnicnted by P, 
Bartow, Esq., F.R.S. 


Wuen Benner first invented that beautiful little instrument, 

the gold leaf electrometer, he found that a candle placed upon | 

the top of it greatly increased its sensibility; and other experi- 
-mentalists were not long in observing that a candle possesses 

the property of depriving all bodies in its neighbourhood of | 
| the electricity imparted to them. About a year ago I made 
some experiments upon this subject, and arrived at what 
appeared to me an important fact, that electricity radiate, 
with great velocity when the body upon whose surface it exists 

Is raised to a white heat. I was much struck with this results — 

from its analogy to what I had before witnessed, when assist-— 
ing Mr. Bartow in his researches on the magnetism of hot 

iron. We had found the magnetic action to cease entirely at 
the moment when the temperature became that of white heat, 
or somewhere about 1000 degrees of Fahrenheit ; and were at 
a loss to explain the phenomenon, which I have now little 
doubt arose from a radiation of the magnetic fluid. A similar 

analogy occurs in galvanism; the brilliant development of — 
light and heat, which takes place when the connecting wires 
of a powerful battery are armed with charcoal points, does not 
commence until the charcoal has become intensely white ; but 
it will afterwards be maintained, although the points are re- 
moved several inches asunder, ae trom all the phenomena, is 
manifestly a case of radiation. | 


| 

| 
| 
| 


* It was abunt half-past twelve o ‘clock. It occurred to me at the time - 
that it was a powerful discharge of electric fluid; but how excited, or by 
what laws thus discharged, I could not discover. 
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Thus, if the view I have.taken be correct, it follows that 
electricity, galvanism, and magnetism are radiant fluids ; that 
they are caused to radiate by heat, and commence at a fixed 
temperature, which is precisely that at which light itself is 
first given off in abundance. This law is another instance of 
the connexion between light, electricity, galvanism, and mag- 
netism, and.seems to point out that heat is the universal agent 


by which repulsion is effected. I have added to the experi- 


ments on which it is founded, some remarks upon the theory 
of electricity when in a state of equilibrium, tending to shew 
that a condition is requisite which Potsson and Bror have not 


_ explicitly mentioned, and which serves as the connecting link 
by which we pass from the properties ofthe electric fluid when 


in astate of quiescence to those it possesses when radiating. I 
have likewise, with the view of removing a difficulty in elec- 
tricity, given a practical method of causing the spark to pass in 
either direction. Though the facts which I have mentioned are 


all drawn from phenomena that are familiar to the electrician, — 


they appeared to me to have been neglected, or misunderstood, 
which led to the experiments that I shall now detail. | 

As it was evident that error might arise from a want of 
perfect insulation, and from the air getting charged with 
electricity, I made use of very low charges, and as small and 
simple an apparatus as possible: at first this consisted only 
of an clectrophorus of one foot diameter, with an insulat- 
ing stand; a polished gilt button, hung by a single thread 
of unwrought silk about two feet long; a candle; and a 
gold leaf electrometer. The last I found it advantageous to 


construct a little differently from that commonly in use. It 
_ was formed of a glass vessel, about three inches high, and two > 


and a half wide: closed at the top with a small plate of 


tale coated in the middle with tin foil, and from which hung 
_ the strips of gold leaf. The sides were not as usual coated 


with tin foil, but a smaller cylinder, coated in this way, and 
open at each end, was introduced under the first, and re- 


ceived the electricity from the leaves when they were expanded. 
See fig, 
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This arrangement renders the use of the instrument more con- 


venient; whilst the second glass is in its place, the electrome- 
_teris as accurate as that commonly used ; and when this glass 


is removed, the leaves may be made to open permanently, 
whilst we examine the electricity with which they are charged ; 
without fear of their sticking to the glass, or of their flashing 


and discharging themselves before the necessary examination 
has been effected. The plate of talc which forms the top of 

the instrument, is liable to get slightly excited or charged, and 
therefore, where great accuracy is required, it is better to have — 


the top of gum-lac, and to use the mode of insulation recom- 
mened by SINGER. 


Ry. 1. The tall plate charged from the electrophoru us was 


held ¢ at an inch and a half from the flame of the candle for one 


minute ; when it was immediately carried to the electrometer, 


and held near to the coated plate. The whole of the electri- 


city had disappeared. 
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Ex. 2. The charged plate was held over a mass of iron 
weighing several pounds and heated to a dull red. The time 


as before, one minute; when removed to the electrometer, 
the plate appeared not to have lost any of its electricity. — 
Ex. 3. The.plate was held over red-hot charcoal, some of — 


the pieces of whch were at a white heat. Lost its electricity. 
Ex. 4, As it was conjectured that the small pieces which 

were white hot might have produced the effect, the plate was 

held over a similar mass of charcoal, no part of which was 


above a dull red. No loss. 


Ex. 5. The plate was heid over various flames, over 
the flame of sulphur, of hydrogen, over platinum rendered 


_ white hot by a current of hydrogen gas, and finally over the 


flame of alcohol; the result in every instance, excepting that 
of the sulphur, was a total loss of electricity. The flame of 
sulphur deprived the plate of its electricity when it was suffi- 


ciently intense to’ approach whiteness, but when the combus- 
tion was confined to a small spot, and the flame was perfectly 


blue, it had little effect in eneinee the electricity of the 


plate. 
Ex. 6. To determine whether a limit with regard to eX~" 

tent of combustion existed in all bodies as well as sulphur, or 

whether in the latter a small portion burnt less intensely than 


a large one, the plate was held over a minute piece of charcoal, 
a point upon which was kept at a white heat by a blow-pipe. 
The loss of electricity was total. This experiment is best per- 


formed by placing a piece of charcoal about the size of a pea 
on the plate of the electrometer and hanging the small charged 


plate over it; whilst the charcoal is nearly extinct no effect is 


produced, but the instant a brilliant point is produced by the | 


blow-pipe, the leaves of the electrometer diverge, and remain 


apart: and the whole of the electricity will be found to have 


left the plate. 


Kx, 7th. Robison and others have explained the depriving 
power of points to a stream of electrified air which they main- 
tain ; to discover whether the depriving power of flame might 
be ptoduced in a similar way, the plate was blown upon ‘b 


bellows, for four seconds, without any material loss of electri- 


“ily, which was likewise the result when it was plunged in the 
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vapour of boiling water. From this last experiment we may 


observe how small a part of the loss which takes place in all 


electrical experiments arises from the conducting power of the 


air, even when charged with moisture ; nearly the whole must 


be attributed to the imperfection of the supports. — 


It was now sufficiently obvious that combustion, or a tem- 
perature sufficient to render most bodies luminous, was requi- 
site to give this power of abstracting electricity at a distance ; 


whilst the hypothesis of a current of air appeared insufficient 


to explain the operation by which this abstraction was effected. 
Before any other could be framed, it became necessary to ex- 
amine what took place at the light, whilst exerting its abstract- 
ing power. After a little reflection, the following experiment 


was devised for this purpose. 


Ex. 8. A candle was insulated by being placed in a ring 
formed at one end of a wire, which slid through the ball of an 
insulated pillar ; the other end of the wire terminated in a ball *, 
and was brought within a quarter of an inch of a similar ball 


_ which was connected with the ground; a smaller wire con- 


nected the flame of the candle with the ring. About twelve or 
fourteen inches from the candle and opposite to it was placed 


the charged electrophorus with the plate down; the arrange- 


ment will be understood by a reference to fig. 3, Immediately 
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_* One of the wires of Lane’s discharger answers perfectly well. 
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~ the plate of the electrophorus was raised, sparks were seen to 


pass between the insulated ball and that which was connected 


with the ground, and continued to do so at intervals until the 


plate was nearly discharged. The candle being removed and a 
sharp point substituted in its place, on repeating the experi- 
ment, the abstracting power of the point w was found to. be} insen- 
sible at this distance. 

Ex. 9. The former experiment was repeated under another 
form, which admits of examining the nature of electricity pro- 
duced at, or conveyed to, the light. The disposition of the ap- 
paratus is as follows: A metal plate AB, fig. 1, (p. 136) was 
screwed to a glass tube C D, three feet long, and half an inch 


- diameter. The rod slid through a stand, fourteen or fifteen inches 


hich ; and the plate was furnished with a pith ball electrometer E. 
The gold leaf electrometer, F, with its coated guard, already 
described, was placed eight inches from the plate, upon an 
insulating stand. Lastly, a small spirit lamp, of metal, and 
free from sharp points or edges, was placed upon one of the 


_ plates used in BENNev’s method of condensing. When every 


thing was ready, the plate A B was charged until the ball stood 
at 45°, and immediately afterwards the lamp, by means of its 
insulating handle, was put on the top of the electrometer. At 


the instant of contact the leaves of the electrometer flashed and 


discharged themselves at the guard, and continued to do so for 


a quarter of a minute. During this time the ball E continued 


to descend, and at the end of it the plate was completely dis- 
charged. ‘Towards the latter part of the experiment, when the 
motion of the leaves was slow, their electricity was examined 
by a proof plate, and found to be of the same kind with the 


electricity abstracted. 


These experiments. demonstrated that the power of 


‘combustion arose either from an actual abstraction of the elec- 
_ tricity in the bodies within its influence, or from a radiation 


of the opposite electricity proceeding from the flame. The 


results, including even the nature of the electricity in the last 
_ experiments, could be explained on either supposition ; but 


the following experiment was more decisive. 
Ex. 10. A candle, insulated as in the 8th experiment, was 
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placed sixteen or eighteen inches from a screen of tin foil: the 
latter was one foot square, and hung by silk threads as in 
fig. 4. ‘The lower part of the foil was in contact with a gold 


Fig. 4, 


= leaf electrometer. A chain of ten or twelve feet long led from = 
the wire which supported the candle tothe electrophorus. On | 
| raising the plate of the latter, the leaves of the electrometer _ | 
diverged strongly with the same species of electricity, and re- 
mained permanently divergent. Some degree of divergence po 
was produced when the candle was not employed; but in this ~~ 
case the leaves collapsed immediately the electrophorus was 
closed, and the nature of the electricity possessed by the leaves 
depended on the position of the electrometer, that is, whether 
the leaves were before or behind the sheet of foil. It could 
not be doubted, therefore, that a real transfer of electricity 
took place in the first instance, and that merely induced elec- ) 
tricity was presentin the second. __ 
Ex. 11. The last experiment was repeated ; but j in ‘piece of 
the sheet of foil, a disc of silk of three inches diameter, 
stretched upon wire, and insulated by a pillar of glass with a 
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and socket, (fig. 5) was employed. By turning 


{72> socket, this disc could be placed in any 
24 position with respect to the candle, and 
several experiments were made with it in- 
front, behind, on the side, and above the 
- flame. The electricity stopped by the silk 
. was examined by taking the disc to the 
electrometer; and was found in all the 
instances to be positive, and nearly of the 
same intensity ; rather less electricity, how- — 
ever, seemed to radiate downward than | 


horizontally. 


- 


Ex. 12. As the radiation in these cases was undoubtedly : 


from the light, it seemed fair to infer that such is the case | 


when the combustible is not itself electrified, but is exerting its 
abstracting influence on other bodies. Were this the case, it 
seemed to follow that a screen interposed between the two- 
ought to receive electricity from the body in combustion only, 
and consequently would be in an opposite state to the charged 
body. An arrangement was accordingly made similar to that 


in the 9th Ex. (fig. 2), but a screen of glass one foot square, 


and a quarter of an inch thick was interposed between the 
charged plate and the condenser: the result was remarkable ; 
immediately the light was placed on the electrometer, the leaves 
of the latter began to diverge, and continued to rise and dis- 


charge themselves against the guard at intervals of nearly a 


minute; whilst the ball E fell as slowly as if no light had been 
onnloved, When this was actually the case, the same pheno- 
menon was observed; but it was found that the leaves whilst 
diverging were now charesd with negative electricity, whilst, 
when the light was used, the electricity with which they diverged 
was positive. ‘This difference was readily explained, and was 
consistent with the theory adopted. When the electrometer 
was exposed to the influence of the charged plate, with or with- 
out an interposed screen, but without employing a candle, the 
electricities in it soon became neutralized, and the leaves hung 
parallel: after a minute or two, the plate having lost positive 
electricity, the negative electricity in the electrometer was no 
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longer neutralized ; the excess in the guard readily escaped, 
but the leaves being insulated, the excess was confined in 
‘them, and caused them to diverge with negative electricity. 
That such is the true explanation was rendered manifest by F 
suddenly discharging the plate, when the leaves instantly 
flashed and discharged themselves. With the candle the q 
effect was reversed, because, in this case, negative electricity 


radiated from the electrometer; and this- radiation produced 
little or no effect on the charged plate, because it was inter- 4 
cepted by the glass screen. When the latter is very large,or =| 
the plate is inclosed in a class case, I have found both the E 


dissipation, and the effect on the electrometer, to be reduced 
to little or nothing; and this too is consistent with the hypo- 
thesis: for the screen will itself become charged with induced 


electricity, and will neutralize the effect which the charged 
plate could otherwise have had on the lamp; as may be satis- r : 
factorily shewn by charging a plate of glass coated on both 


sides: so completely does the negative side neutralize the posi- ee 
tive, that if this side be held over a gold leaf electrometer, it _ 

would produce no effect on the leaves, although the plate may 
contain electricity enough for a strong shock. The same (| 


action of the induced electricity in the screen which rendered bs 
that on the light feeble, interfered with the result whichhad been 


anticipated respecting the charge which the screen would take, 
both by causing the light to radiate less electricity, and by the =| 
induced. electricity, which does not immediately recover its io 
equilibrium in a non-conductor, mingling its action with that , 
of the radiated electricity. I have since, however, removed ee 


this difficulty by interposing the small silk screen, fig. 5, be- | : 
tween a lamp, and the prime conductor of an electric machine, 
whilst the latter was in action; the screen, as anticipated, LS 
became charged with negative electricity. 2 

So powerful i is the effect of a lamp in abstracting electricity, | 
that a large jar may be readily charged when six Caches from 4 
the prime conductor of an electric machine, by placing a lamp “ 


on the cover of the jar. In this experiment the charge will not 1s 
increase beyond a certain degree, and if the radiant electricity 

be then examined with the small silk screen, it willbe found = 
to be positive on one side of the light, and negative on the : 
other; so that one Aes of the flame is charging the jar, and — 
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the opposite discharging it. Aj jar with a foot and a half of 

coating was charged in this way to ten or fifteen degrees of the — 
quadrant electrometer, when two feet from the prime conductor 

of a seven-inch cylinder. If the light be inclosed in a metal 


vessel, leaving only communication enough with the atmos- 
| phere to sustain the flame, the jar will still be charged, though 
r to a less intensity; but if the vessel be of glass, the jar will — 


not be charged at all, and the glass envelope will become 
strongly negative, A jar will not be completely discharged by 
a light placed on the top of it whilst the air is still, but a 
current of air facilitates greatly both the discharging and ab- 
mracting power of combustion. 
The phenomena which [ have described will be explained 
a by assuming, that a body in a state of combustion has the 
x property of impressing on either of the electric fluids, when 
flowing through it, a force of radiation which enables them to 
penetrate many feet of atmospheric air. When a lamp is | 
placed on an electrified body, the electric fluid passes to the 
light, and is thence radiated into space. But as the effect 
ceases before the body is completely discharged, we. must 
, _. further assume, that the radiated electricity adheres to the 
particles of the air, and forms round the lamp an atmosphere 
of electricity which by its repulsion prevents any further radia- 
tion from taking place. Hence the efficacy of a current of 
air in increasing the dissipating power of the lamp. 
When the latter is not placed upon the electrified body, but 
abstracts electricity from it at a distance, the effect is still = 
______ produced in a similar way. The electricity on the conductor a 
a induces an opposite electricity in the lamp, which, ascending to 
_the flame, is radiated into the surrounding atmosphere, elec- 
trifies its particles, and these last, attracted to the charged body, 
gradually neutralize its electricity. Hence if there is not a free | ; 
communication through the atmosphere between the lamp and. 
the conductor, the latter will not be deprived of its electricity ; i 
SS but the radiation of induced electricity, from the lamp, will still | 
2 go on, until the accumulation on the obstacle neutralizes the 
-__ action of the charged surface. Admitting the truth of-this 
hypothesis, it seems that the abstracting should decrease faster 
than the fourth power of the distance; for the effect of induc- 
tion, or the propelling power, we know to decrease as the 
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square of the distance; and the intensity of the electricity : 
when propelled, were there no resistance from the air, would 4 
decrease in the same ratio. I have examined the diminution =~ 
attentively, and find it to agree with the fourth power of the =| 
distance. within a certain limit, beyond which it appears to — 


: decrease faster. But these experiments require extreme cau- 
. tion when much accuracy is required, and are subject, after re- 
| maining regular and consistent for many repetitions, to fluctua- 
b tions that appear at first altogether arbitrary, but which I have 
| } since been led to ascribe to the capacity of the atmosphere for 
| electricity; though it must be confessed that if this be the 
cause, and I have diligently endeavoured to avoid every other, 


the electrical state of the atmosphere must vary to an extent 
and with a rapidity which I am not inclined to admit without 
further experiments*, 


* All the electrometers with which I am acquainted, not excepting 
CovuLomps’s, are imperfect when electricity of much intensity is to be 
- measured; both from their insulating supports taking a charge, and from 
the glass which is placed over them becoming charged by radiation, 
Coutoms has in some measure avoided the first by measuring only a small 
uantity of the electricity to be examined, and the second defect he has 
likewise attempted to remove by using a very large case; but though his 
balance is delicate, theoretically elegant, and often the best that can be 
used in practice, it is cumbrous from its size, tedious in its operation, and 
only lessens to a certain extent the evils of which I have spoken. For 
experiments which required less time, and where portability was acon 
_ yenience, I have made use of the electrometer delineatedin Mig.6. AB. 


is a delicate magnetic needle two or three inches long, having its ends 
furnished with small pith balls. M and N are large balls of thin brass 
attached to the extremities of a wire M m nN, which is fixed to the 


‘metal foot of the instrument. The electrometer can be placed on the 
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This hypothesis agrees with the experiments already de- 


tailed, but it remains for us to inquire concerning the mode in 
which flame impresses on electricity a velocity of radiation : 
which will connect our subject with the laws that regulate the 


equilibrium of electricity when developed on conducting 
surfaces. CavenpisH established these laws nearly as they 


‘are now received, but his mathematical acquirements were 
scarcely adequate to encounter a subject of such extraordi- 


nary difficulty, whilst by adopting the hypothesis of FRanxKuin, 
he was led to a theory less perspicuous and simple than would 


have resulted from that of Duray. Porsson aided by Lapraczg, 
and conversant with the most refined inventions of the modern 


analysis, has advanced further in this intricate subject, and has 


-shewn the exact coincidence of theory and experiment. The 


same coincidence results from either hypothesis, but not with 
equal simplicity and clearness. The advocates for a single 
fluid have relied chiefly on the direction of the spark; assert- 
ing that it always moves from positive to negative. Were not 
this assertion supported by names of the first respectability, 
and nearly universally admitted, I should not hesitate to say 
that it is utterly without foundation ; but against such a weight 


_ of testimony even the evidence of the senses should be received 


with caution and distrust. From my own experiments I am 
jed to believe that by varying the mode in which sparks are 


_ drawn from the prime conductor, they may be made to move 


in either direction. If we present a ball to the extremity of 


the prime conductor where the electricity is strong, and to the 


~ insulated body, or screwed to it, and after being adjusted to the magnetic _ 


meridian, and the electricity communicated, the deviations are measured 
by the sight K, which traverses on an are that is independent of the 
instrument. The support of the balance should be as slender as possible ~ 
compared with the surface of the body electrified, otherwise the quantity 
of the fluid which is at first rendered inactive on the surface of the sup- 
port, and which afterwards returns as the electricity becomes faint, inter- 
feres materially with the indications of the instrument. | 

Other, and very serious difficulties present themselves in the experi- 
metits which I have described : the least motion of the air alters the rate of 
abstraction, whilst the radiation of electricity from the light would rapidly 
charge the sides of any cover of moderate dimensions, and by saturating 
the inclosed air with electricity would affect the velocity of radiation. 
These difficulties have hitherto prevented me from determining whether 


any difference exists in the radiation of positive and negative electricity, 
JAN.—MARCH 1829, 
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centre, where it is feeble, the direction of the spark will 
generally vary. The expelling force, as Lartace has shewn, 
is proportional to the thickness of the shell of fluid at the place 
where the spark takes place; hence to produce a spark fiom 
negative to positive, we must choose a part of the positive 
conductor where the electricity is weak, but where the action 
of the whole conductor would be much increased at an inch or — 
two above the surface. In a cylindrical conductor, this may - 
generally be effected by making a ball project some distance 
from the middle of the conductor, and bringing the negative 
ball, which should be connected by a chain with the negative 
conductor, over the former. | 
But it occurred to me that a much more decisive experiment 
might be made by disposing the apparatus in such a manner 
that the negative fluid should be strongly impelled to quit the 
surface, whilst a body at a short distance from the surface 
should be slightly acted on. The phenomena of charged plates 
will readily suggest such a disposition. I have before men- 
tioned that a plate intensely charged will not affect a gold leat =~ 
electrometer on the neutralized side; the action of thetwo sur- 
faces neutralizing each other at nearly all distances—whilst 
on the charged side-the action is incomparably less than that 
by which the two fluids attract each other. If therefore we 
can obtain such an arrangement of plates, that instead of an 
attraction for the negative fluid there shall be a repulsion, we 
-may expect to have the spark from negative to positive. Such | 
n arrangement is found in the electrophorus. When this | 
‘instrument is placed on its insulated stand, and the cover _ 
lifted, the electricity distributes itself as follows. The upper 
part, a b, of the resin, fig. 7, will be negative, the upper sur- 
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face, mn, of the sole will be positive, and the lower surface p q 


will be negative. The quantity of fluid p q is nearly equal to 


that at a 6, and consequently the force with which it endea- 
vours to escape, and which we have before remarked 1s propor- 


~ tional to the thickness of the stratum of fluid, will be consi- 


derable. But at the distance of the ball k, the attraction of 
the plate p q will be nearly neutralized by that of mn; and 
we shall have a much greater thickness of stratum at p q than 
on the ball, and accordingly the spark will be found to move 


' to the ball. That the fluid at the lower surface of the 


sole is negative may be shewn by removing a small part of it on 
a proof plate, and testing it by a gold leaf electrometer. 
‘It has also been urged by those who suppose the electric 


fluid to circulate from positive to negative, that when a piece. 

of tin-foil is placed on Lane’s discharger, the burr always 
appears on the negative side, I have frequently made the ex- 
periment, and when the foil lay loosely on the negative ball, 


have always found the reverse to be true. Even the different 


~ appearance of the light thrown off by a pcinted wire when posi- 
tively or negatively electrified may be imitated with one fluid 
_ by arming the wire alternately with a ball of pith gilt and not 


silt; the brush of rays seems produced by a resistance expe-_ 


rienced in leaving the pith ball. 


Supposing the existence of two fluids established, and it 


should be observed that one clear instance of the spark moving 


from negative to positive is In this case equivalent to such a 
proof, there can be no objection to admit Potsson’s theory, 
which supposes either fluid, when accumulated in a conductor, 
to move by the mutual repulsion of its particles to the surface 
of the body, and to be retained there by the pressure of the 
air; which Poisson regards as a vase encompassing the electric © 
fluid. But if the air is the immediate cause that retains the 
electricity, it can only do so by repulsion ; whereas all the phe- 
nomena of radiation imply an attraction between either of the 
electric fluids and the particles of atmospheric air. We must 
therefore conceive the particles of the electric fluid on their 
first arrival at the surface of a conductor not to be retained 
there, but to pass on into the surrounding atmosphere ; where, 
attracted by the molecules of air, they quickly form an electric 
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atmosphere of the same kind as the electricity in the conductor ; 
the repulsion of these electrified molecules will, after a time, 
equal the expanding power of the fluid in the latter, and will | 
then prevent the further escape of the electricity. We shall 
examine this hypothesis further presently ; ; but we may remark, 
that the atmosphere of electricity which is supposed to surround | 
all conducting bodies, must be extremely limited, as is suffi- 
ciently evinced by an experiment of Franklin, who electrified a 
small ball, and after repeatedly whirling it round his head by | 
a silk string, found the ball still electrified. The experiment — 
may be readil ly repeated with the small plate we used at the 
commencement of these experiments, and which, when tested 
by the gold leaf electrometer, shews scarcely any loss of pe 
tricity after being swung round many times. . 

So far we have a clear idea of the process by which elec- 
tricity is retained on the surface of conductors ; and if we 
admit that the apparent conducting power of a vacuum Is, in 

- fact, a radiation, we shall be enabled to trace the successive 
steps which take place in the action of flame upon electricity. — 
Poisson and Bror seem to consider the fact, that a perfect 
vacuum is a conductor as settled; though the well-known. ex- 
periments of Morean are opposed to this conclusion *; but 
these experiments are inconsistent with nearly all ‘others that 

have been made on the subject, especially with those detailed 

by Cavatto. Indeed, it is difficult to conclude anything de- 
cided from Morean’s experiments; for if the hypothesis — 
which he suggested, and which Bior has rendered highly pro-  -| 

_ bable, be true, that the light observed in electrical experiments 
is produced by the compression of the air, light ought not to — 
have been seen in a perfect vacuum. And with respect to the 
charging of the tube, it is to be observed, that the electricity 
would not flow so rapidly through a vacuum, where it acts by 

| radiation, as it would through a conductor, where it acts byi in- . 
duction, and where the charge on one surface empties itself at — 
once upon the other. Unless, therefore, Morean drew off the - 
charge into a condenser, I do not know how he was to prove 
that the tube was not charged. He does not inform us on 


a Treatise on Electricity, oon li, p. 90. 
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what he grounded this conclusion, unless on some vague and 
imperfectly described facts respecting the breaking of the tubes. 
- Since electricity radiates in a vacuum, part of the radiation 


produced at the temperature of combustion may arise from the 


dilation of the surrounding air by the heat; but this cause does 


not appear sufficient to produce the whole of the velocity 1m- 


pressed. Atthe highest temperature which we can assign for 


‘the combustion of oil, the contiguous atmosphere cannot be 


more than four or five times less dense than in its natural state ; 


_andalthough electricity of any intensity would radiate freely in 


such an atmosphere, we cannot imagine the very weak elec- 


tricity which would be induced at two feet distance bya ball of | 


an inch and a half diameter, moderately charged, to radiate 
under such a pressure, at least with sufficient force to penetrate 
two feet of air. We must, therefore, either conclude that a 


force of radiation is impressed by the heat on the electric fluid, 
and that this latter, aided by the rare state of the immediately 


surrounding medium, penetrates it to some depth; or, that 


- flame is of itselfa perfect conductor, and that the electric fluid, | 
in expanding through it, obtains from the continued repulsion 

of its particles the requisite velocity. In either case the sur- - 
rounding atmosphere would speedily become charged with elec- - 


tricity, whose repulsion would prevent the radiation from going 
on. Of this effect we have abundant proof; a lamp placed on 
an electrified conductor reduces its charge almost instanta- 
neously to a certain strength, after which it acts very slowly, 


unless aided by a current of air. Thus an electrified body, 


when heated to the temperature of combustion, differs from 
other conductors merely in being surrounded by a much more 


extended atmosphere of electricity. ‘The extent, in the former 


case, apparently amounting to several feet, whilst in the latter, 
it cannot exceed a very minute fraction of an inch, as we see 


by the experiment of Franxin already adduced; and as is’ 


more decidedly shewn. by the effect of points in discharging 


electricity. It seems commonly supposed, that a very sharp 
point will discharge: an electrified body immediately, 
whilst we confine ourselves to strong charges the fact is true; 

but ifan insulated conductor be furnished with a delicate elec- | 


trometer, it will be found to retain a small charge for nearly an 


~ hour, although a fine sewing needle projects an inch or two 
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from its surface; nor will the action of the latter be much ac- 
celerated, though the charged air be removed from around it 
by a pair of bellows. The action of the flame and the point 
are different ; the former never accumulates electricity enough 
to overcome the pressure of the atmosphere, but radiates the 
fluid either to or between the molecules of air; the latter does 
accumulate electricity enough to push back the molecules im- 
mediately opposed to its point, and the surrounding air rushing 
into the minute vacuum thus formed, creates that current which 


Is always felt to proceed from such a point. As the electricity 


gets weaker, this vacuum contracts, and no points being per- 
fectly sharp, there will be an intensity of electricity, which is 
balanced by the pressure of the air even when accumulated at 
the point of the finest needle. The action of a point depends 
chiefly on this vacuum, through which the electricity radiates, 
as through a crack in the vase that surrounds it: but the lamp 
is surtounded by an atmosphere of electrified particles of alr, 
and its action will be impeded and stopped, unless these are re- 


~ moved ; when abstracting electricity from a distant body, the 
effect of a current towards this last will be still more powerful, 
since it then forms a medium of communication between the 


two, and this circumstance forms one of the greatest difficulties. 
which we have to encounter in such experiments. 

I shall conclude this part of the subject with some remarks 
upon. the analogous cases which occur in phenomena con- 
nected with electricity. It has been long remarked, that all 
bodies when nearly red-hot become good conductors; those 
which soften before this temperature become so from their 
change of state ; but glass, a very perfect non-conductor, be- 


comes a contiines at a lower temperature than that at which 


it softens, and the same is probably true of other bodies: if 
such is the case, we must attribute the effect either to bodies at 


that temperature losing their attraction for electricity, or, which 


is more probable, to the radiating force impressed by the heat. 
The magnetic experiments which I before mentioned are still 
more striking; the magnetic fluid, whether in the form which - 
we meet it in the loadstone, or under that modification which 
forms the electro-magnetic fluid, is possessed of so little mo- 


bility, or meets such obstruction | in .. through bodies, that 
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there are very few that will serve as conductors toit. [ron was 

long supposed to be the only material in which the magnetic 

fluid was developed ; and the electro-magnetic fluid is so feeble 

in its motive powers, that when generated by a battery of a 

few large plates, it cannot be made to flow through water, and — 

q a single thickness of silk is sufficient to arrest its progress, Yet 

when bars of iron are heated white-hot, the magnetism induced 
by the earth seems to pervade it with such rapidity, that it 
ceases to act on the compass. It is true, that we know very 
little of the real cause of this phenomenon; but when we find 
exactly the same temperature to produce the radiation of elec- 
tricity, and of the intermediate galvanic fluid, it seems probable | 
that the effects must be the result of similar causes. The ra-. 
diation of the galvanic fluid may also be doubted, but the cir- 
cumstances are so precisely similar to those which occur in. 
electricity, that I consider them as quite satisfactory. If the 
wires of ‘a battery of large surface be furnished with charcoal 
points, and brought within the. tenth of an inch asunder, no 
effect is produced; but when they are separated by an interval 
which does not exceed one fiftieth of an inch, a bright spark | 

appears, the charcoal points become intensely ignited, and a 
stream of fire commences flowing from one point to the other. - 
‘The points may now be separated many inches asunder, and | 

_ the fluid will continue to flow in a stream of the brightest light. 
From the positive point it parts in a stream resembling that 

which issues from a pointed wire on a conductor electrified 
positively, whilst the negative fluid presents that appearance of  — > 
a star, so well known as characteristic of electricity flowing into 

a negative conductor. ‘These phenomena are precisely such as : 
we might expect: whilst the charcoal is not ignited, the galvanic  o 

fluid is incapable of penetrating a plate of air more than the 
fiftieth of an inch in thickness. Brought within this limit, it 
overcomes the obstacle opposed to its passage, and the immense 
quantity of fluid which then begins to circulate, raises the tem- | 
perature of the charcoal till it ignites, and the fluid obtains from : 

_ this elevation of temperature, a power of radiation which suf- | 
fices to penetrate a plate of air several inches thick*. If this 
view of the subject be correct, the phenomena should take é 


* The effect ought, theoretically, to be increased in a vacuum ; and we. 
are assured by Bior, that such is the case. Precis. I. 648, 
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place more readily when the charcoal is previously ignited. | 
have not made any satisfactory experiments upon this subject, 
The fact that light is thrown off abundantly at the radiating =~ 
temperature is a singular coincidence, and when united with the 
known fact that few of the solar phosphori act till they are 
warmed, and that some of them which give out. blue or yellow 
light when nearly cold, give off the red rays when heated, 
would seem to point out an analogy between the radiation of 
light and that of electricity. 

With respect to the latter, the preceding pages contain, I — 
believe, the first inquiry into the subject ; and mueh must be 
done before we can consider the effect of caloric upon elec- 
tricity as fully developed. |My own views will be answered, if 
I succeed in attracting the attention of electricians to the 
subject, which promises to afford a favourable method of in- 
quiring into the laws which regulate the motions of the electric 
fluids, a branch of the science far more imperfect than that 
which treats of their equilibrium, = [n> concluding, I shall 
make a few,remarks upon this last, as it is exhibited in the 
works of Poisson and Bror; the former of whom has treated 


the subject more profoundly, and the latter more methodically, l | 
than any preceding writers. 


These philosophers set out from the ss which CoutomB 
demonstrates, that the particles of the electric fluids repel each 
other with a force that varies inversely as the square of the Ee 
distafice ; and assuming that conducting bodies have no action fee 
on electricity, they conclude that the latter willbe spread over =} __ 


their surface only, where, if the body be a sphere, it will form 
a shell of uniform thickness; pressed on its external surface 
by the atmosphere which prevents the dissipation of the fluid. Le 

But this conclusion involves several hypotheses: in the first be 
place it is necessary that the law of repulsion between the par- 
ticles of the electric fluid should differ from the inverse square 
of the distance when the particles are brought very near to- 
gether; for were that law to hold, neither would a spherical = 
shell of fluid be in equilibrium, nor would it be retained by the . fe / 
pressure of the air. With such an arrangement, the interior 7 
particles of the shell could not be acted on, and consequently — 
they would continue to approach those which were without them in 
until they actually touched ; and, strange as this result may ap- 
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pear, it was adopted by Cavendish in his theory. Bror, in the 
Traite de Physique, has not remarked this difficulty, and con- 


sequently, the explanation which he has given after Poisson, 
of the equilibrium of the electric fluids, is not sufficient. In a 


subsequent work, however, he has observed, that the absence 


of electricity in the interior of bodies leads to the important 


result, that the electric fluid is incompressible, and in other 
instances speaks of it as flowing after the manner of liquids; 
such comparisons are probably merely inaccurate modes of ex- 
pression. Ifthe phenomena of electricity be explained by the 
intervention of peculiar fluids, these must be assumed as elastic, 


but when compressed within certain limits, increasing the law 
of their repulsion to a high power of the inverse distance. The 
chief difference between fluids so constituted, and such elastic 


fluids as the gases, consists in the latter diffusing themselves 
uniformly, whilst the former everywhere press to their bouf- 


daries, and if not free, almost ey acquire a uniform 
velocity of radiation. 


A second hypothesis, which is required to explain the equi- | 


librium of the electric fluids at the surface of conductors is, that 
the atmosphere immediately surrounding the conductor, be- 
comes highly charged with the same species of electricity, 


_which, by its repulsion, retains that on the surface: for the 
air of itself cannot retain it there, having no repulsion, but 
rather an attraction for each of the electricities ; as is shewn by 

many experiments : it is impossible to work an electric ma-_ 


chine for any length of time without charging the air of the 
apartment with electricity ; if a screen of tin foil connected with 
an electrometer (fig.4 ), be carried into the room, it will imme- 
diately render sensible the electricity which is diffused there, 
and which must be adhering to the particles of air, and forming 


minute atmospheres of electricity round them. Thus, when a 


conductor is electrified, the electricity radiates to the. surface, 


and a small portion of it passing on, attaches itself to-the im-_ 
mediately contiguous particles of air, where it is retained by the — 

~ attraction of the latter, and by its own repulsion prevents the — : 
_ further escape of the fluid. The quantity so accumulated in 


the adjoining particles of air need be very small to preserve the 
equilibrium. If we assume the particles of air and of the electric 
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fluids io be at the same distance under equal pressures, it would 
be sufficient for one particle of the former to attach itself to one 


of the latter; hence there is no proof from the experiment of | 


FRANKLIN Lakai mentioned, that such electrified atmospheres 
do not exist. 

‘The thickness of the shell of fluid which can be retained by a 
given pressure, affords an excellent means of comparing difler- 
ent electrometers, or rather furnishes a standard by which to 


compare them. If ¢ is the thickness of the shell, m a constant. 


-eflicient, and the of the barometer, we have. 


or, eee &.: t=1 when h= = 30 inches 
= 182 


An electric machine in por order will readily charge a con- 
ductor high enough for the thickness of the shell of fluid on a 


ball an inch in diameter, and projecting some inches from the 


conductor, to exceed this limit, and consequently to continue 
discharging itself into the air. | 

With the suppositions which I have mentioned, and which 
there appears every reason to believe correct, the theory of the 


equilibrium of electricity as improved by Porsson from the prior 


theories of Afrinus and CAvenpisn, leaves little to be wished 
for on this part of the subject, and may readily be made to 
embrace both the equilibrium of the magnetic fluids and that 
of the electricity disturbed by the action of the electromotive 
apparatus. ‘The first of these applications [ made in 1820, in 


a couple of papers published in the 55th volume of the “ Phi- 


losophical Magazine ;” where, proceeding upon the theory 


which Potsson had applied with so much success to the distri- 
bution of electricity on spheres and ellipsoids, | deduced, bya 
very easy investigation, the distribution of the magnetic fluids, 
on similar solids when subject to the action of the earth. The 
result, which was wholly theoretic, agreed with all the experi- 
ments of Mr. Bartow, and seemed to ave no doubt respecting 


the truth of the principles, Examining more nearly however,. 
‘we found an error of one-sixteenth in the constant co- efficient 


by which the several expressions for the deviation were multi- 


| plied. This minute error arises from the resistance which 
~_ iron offers to the motion of the magnetic fluids; Mr. Bartow, 
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however, gave it another explanation, and some phenomena, 
which do not admit of a ready mathematical calculation, 
seemed to favour the result. I mention this circumstance in 

consequence of some remarks of an anonymous critic who | 
speaks slightingly of the calculations in Mr. Barlow’s work, and 
gives great praise to a subsequent paper of Poisson.—The re- 
sults and theory of this paper are precisely those which | had 
published three years before; the method of investigation is 
the same as that before ‘employed for determining the equili- 
brium of electricity; and though not admitting of any definite 
results, is profound and subile in the extreme. The question in 
its greatest generality belongs to a class of problems which have 


hitherto baffled the powers of the ereatest mathematicians of 


Europe : the condition of equilibrium on bodies of any form 
is expressed by a simple equation in definite integrals, or, as 
such cases might be more properly termed, limited functions, 
and notwithstanding the talent with which this highly import- 


~ ant subject has been treated, it yet remains unexplored, a rich | 


field for some future Lapace. 

I am not aware whether any one has remarked that the dis- 
tribution of the electric fluid in Volta’s pile, when the ends are 
isolated, is, with respect to the service, the same as that of the 
magnetic fluids in a magnet induced by the earth. The con- 
stant disturbing force at each surface of copper and zinc must 
be overcome by the action of the fluids already developed, as 


_ the constant action of the earth, minus the constant resistance 


to motion, has to be overcome in the magnet. Hence a sphe- 
roidal vile generated by the revolution of an ellipse will have 


for the boundary of the shell of fluid, a similar and equal 


ellipse whose centre is at a very small distance from that of 
the pile. The quantity of fluid developed will be known im- 
mediately we know the motive force of each surface, and if the 


latter were equal-in intensity to the magnetic attraction of the 
earth, the electrical attraction and repulsion. of the extremities 


of the pile would be equal to the similar magnetic actions of 
amass of soft iron of the same shape and size as the pile, and _ 
placed in the direction cf the dip. It is still a question whe- 
ther the electric fluid which accumulates in an isolated pile, 
and that which circulates in one that is closed, are identical ; 
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and one of the difficulties met with in investigating the subject 
arises from the low intensity of the electricity in the former, 


This may certainly be greatly increased by making the pile in 
the form of a double cone, having the ends completely isolated; 
but such a construction Is attended with some practical dif. 


culty. How far it would augment the energy of the current 
when closed, can scarcely be conjectured | in the present state 


_ of our knowledge respecting this species of action, 


‘On the French Claim to the Discovery of the Steam- Engine 


[In a Letter to the Editor. ] 


Sir,—I observe in the French Constitutionnel, of last week, 


that Stuart’s work on steam- engines | is quoted as an honour- 


able confession, that the steam-engine originated in a French- 


man, and is attributed to Salomon de Caus, of Dauphiny,—and 
being possessed of that rather scarce work, his Raisons de 


Forces Mouvantes, it will be not. uninteresting to shew the 
nature of his claims. I therefore subjoin the title and extracts, 


_ together with a copy of his figure of the machine he employed ; 
and as it may be amusing to your readers, add the contents of 


the two other books which accompany it. 


“Les Raisons des Forces Mouvantes, avec diverses Machines, 


’ &c. Par Salomon de Caus, Ingénieur de Son Altesse 


Palatine Electoriale—A Francfort, 1615, 


‘The work is a thin folio with many plates, and is divided 
into three books—the first of which treats of mechanical 
powers, with 35 problems and 44 plates, commencing with his" 


definitions of the Elements: in the first theorem he gives a 
wooden cut of a globe of copper, which has a tube intro- 
duced at the side ; this descends nearly to the bottom, and has 
a stop-cock on the end which issues from the side; on the 


‘snmmit is another aperture, closed with a stopper, or valve; 


when this has been filled with one- third of water, a fire is to he 


put under it for three or four minutes, and then the side-cock | 


turned, when by the force of the steam, the whole of the 


water, he adds, will be discharged, and the air remaining 
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must be discharged by the upper valve or stop-cock, when a 
portion of the water will be found to have been evaporated, 


_ Fill the vessel then,” says he, “ again as before, one-third, 
closing well both the tube and upper hole, and replacing the 
fire inider for the same space of time—take the vessel off the 
fire and let it cool, without opening either of the apertures ; and 
on discharging the water it will be found that the quantity is 
not diminished, since the vapour has been condensed 1 in this 
| experiment. 2 

‘We may give a third demonstration of this—which 1S, 


that when having replaced the same quantity of water in the. 
vessel, we stop well the stop-cock of the bent tube, which de- 


scends to the bottom of the vessel, and open the upper stopper, 
_ when placing the vessel again on the fire, and placing a jug below 
it, the water will boil by the heat, and discharge itself by the 
stop-cock of the bent tube, but a fifth or sixth part of the water 


will remain, on account of the violence of the steam which causes 


the water to rise, and hinders the whole from being discharged 
—which steam afterwards issues with great violence.—He 
adds afterwards, that he had tried the same experiment with 
“quicksilver.—Here, therefore, we have the steam-boiler in 


miniature, and its effects—but 1 in his fifth theorem, which he 


entitles, 
Water by fire ats 
‘ He uses the same boiler in another 
form, passing the tube from the upper part 
of the ball of copper, downwards, towards 
the bottom, instead of passing it by a curve 
from the side, and thus describes his 
method. 
« The third means of making water 
ascend ts by the aid of fire, in which divers 
machines may be employed, one of which 
1 here annex.— Make a ball of copper, A, ¢ 
_ well soldered up, to which there is a cock 1} 
to introduce the water by; and a pipe 
marked B C soldered on tothe ball, the 
end of which at C approaches the bottom — 
without touching it: having injected the 
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water by the stop-cock, close it wall ‘aia set the vessel on the 
fire, when the heat given to the ball will cause the water to 
ascend the pipe B 


The second part, as well as the first, has handsomely engraved 
folio frontispieces, ornamented with figures in the style of the 
times, and contains aviaries, erottoes, and fountains, in twenty 
plates, containing the machinery used to exhibit them, many 
of which are very trifling, and are dedicated to Klizabeth, Prin- 

cess of Great Britain, and Hlectrice Palatine, &c. 


The third book’ is _ wholly employed i in describing the fabri- 
cation of organs, such as casting the pipes, &e., two plates, 
several wood-cuts, You see, therefore, that the principle 
of raising water by steam may, for anything I know, have been 

first suggested by the French engineer; but that he had any _ 
idea of the modern steam- -engine must be denied; or that he - 
suggested the machine proposed by the Marquis of Worcester, 
to raise water for the city of Westminster. I therefore think 
you will do well to publish it in your next Number, lest, from 
‘the manner in which this claim for France is brought for- | 
ward, some persons might be induced to give credit to the | 
assertion, | 
am, Sir, yours, &c. 
G. CumMBERLAND, 


Bristol, March 2, 1829. 
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ASTRONOMICAL AND NAUTICAL 
COLLECTIONS. : 


i. Elementarn y View of the UnpuLatory Theory of Light. 
By Mr, Frrsne-. 
[C oncluded from the Number for January.] 


Modification of Polarised Light by Reflection. 


I nave found that the total reflection of light i in the interior of 
glass, at an inclination of about 50° from the perpendicular, 
produced this peculiar modification in the light, when it had 
first been polarised at an azimuth of 45°, reckoning from the 
plane of reflection: that is to say, the reflected light was then 
composed of two equal systems of undulations, polarised at— 
right angles to each other, and differing one-fourth of an un- , 
dulation in their oscillations. This reflected light, which pre- 
sents no further trace of polarisation, when it is analysed with 
a rhomboid of calcarious spar, has the property, like polarised 
_ light, of exhibiting very bright colours in crystallised thin plates + 
but the colours are ofan uncommon nature. It differs also from 
polarised light in not sensibly developing colours in oil of tur- 
pentine, and in plates of rock crystal perpendicular to the axis. — 
When it is subjected again to two total reflections at the same 
incidence and in the same plane, or in a perpendicular plane, 
it resumes all the characters and properties of common pola- 
rised light: when it 1s subjected to two more reflections of the 
same kind in the same directions, it is completely depolarised, 
and recovers at the same time the other properties which it 
had derived from the first two reflections, and so forth, 
I shall not enter into more particular details of this singular 
modification of light, which is impressed at once on all the dif- 
ferent kinds of rays like polarisation itself; and in this respects 
exhibits properties equally general. I shall only observe, that it 
was the nature of the tints developed by light, so modified in crys- 
_ tallised plates, that pointed out to me, that it must be composed 
of two systems of undulations, polarised at right angles, and dif- 
_ fering a quarter of an undulation in their progress; and setting 
out from this fact, I had no difficulty in explaining and in calcu- 
lating the various phenomena which it exhibits, with the assist- 
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ance of the same principles which have enabled us to calculate * 
the tints produced by common polarised light. 
- Before I discovered these modifications, produced in pola- 4 


rised light by total reflection,» I had studied those which are 
produced by partial reflection on the external surface of trans- . 


parent bodies, and I had observed that the light is in this case : 
never depolarised, even in part, and’ that whatever may be the - A 
inclination and the relative situation of the plane of incidence, E 
it produces no ehange but a simple alteration of the plane of a 
polarisation. The new hypothesis that I have adopted, re- 4 | 
specting the constitution of the luminous undulations, has bE 
pointed out to me the law of these deviations, which I had before | 
in vain attempted to represent by empirical formulas. These 4 


formulas agreed well enough with the phenomena in the three 
principal cases, of rays parallel to the surface, a perpendicular 
incidence, and a complete polarisation : but they did not agree | 
correctly with the facts at intermediate incidences, The formula 
to which I have at last been led by theoretical considerations, 
and which will be found in an addition to the note which | 
have already mentioned, (Ann. Chim. xvii. p. 312,) seems to 
express correctly the law of the phenomenon, if we may judge 
by its agreement with observations. [ have deduced it from the 
general formulas for the. intensity of reflected light, which I | 
have derived from the same considerations, and which I have 
also published in the same note. 
I.shall here terminate this extract from my memoirs, andl > 
shall not enter into the theoretical and experimental researches 
which I have undertaken, in examining the phenomena of 
polarisation, discovered by M. Bror in certain homogeneous 
liquids, such as the essence of turpentine, and the essence of | 
lemon, J have thought it necessary to confine myself tothe = 
explanation of the more general properties of light, and to the 
elementary facts, if 1 may so call them, or those which occur 
the most frequently, and of which others are in some sense 
only more or less complicated combinations. Ihave shownin 
what manner the theory of undulations might be employed for 
explaining them, and for furnishing the means of representing, 
by analytical expressions, the laws which govern them. In — 
order to calculate the phenomena of diffraction, which aresO | 
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diversified, those of the coloured rings produced by a thin plate 


of air or of any other refractive medium; the law of refraction | 


itself, in which the proportion of the sines of incidence and 
refraction is exactly that of the velocities in the two mediums 5 
the colours and the singular modes of polarisation, which are 
obtained from crystallized plates, it is sufficient to know the 


different lengths of the undulations of light, in the mediums | 


which transmit it, and this is the only quantity that we are 


obliged to borrow from experiment, as the basis of all our for- 


mulas. If we attend to the intimate and multiplied relations 


which the theory of undulations establishes between the most 


different phenomena, we must be struck at once with its sim- 


_ plicity and its fecundity; and we must allow, that even if it 


had not the advantage over the system of emanation, that it 


explains many facts wholly unaccountable in this latter system, 
‘it would amply deserve a preference from the means which it 
affords us of connecting together all the phenomena of optics 
in its general formulas. 3 


Without doubt there are still many ‘obsc urities to be enlight- 


~ ened, especially such as relate to the absorption of light, for 
instance, in the reflection of metallic surfaces, and in black 


bodies; the passage of light through bodies imperfectly trans- 


and the proper colours of bodies. It is probable, that 


in these different cases, a part of the light changes its nature, 
and affords calorific vibrations, which are no longer sensible to 
our eyes, because they cannot penetrate their substance, or 


cannot make the optic nerve vibrate in unison with them, on 


account of the modifications which they have undergone. But 
the total quantity of the living force must remain the same, un- 
less the action of light have produced a chemical or a calorific 
effect, sufficiently powerful to change the state of equilibrium 
of the particles of the bodies, and with it the identity of the 
forces to which they are subjected: for it is easily understood, 

that ‘if these forces were suddenly weakened, there would be a 
sudden diminution of the energy of the ceciiiations in the par- 
ticles of the heated body, and consequently an absorption of 
heat, to use the common expression. And this is perhaps 


what happens in the melting of a solid, or in the vaporisation of 
a liquid. 


JAN.-—MARCH, 1829, | | M 
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If light is only a certain mode of vibration in a universal a 
fluid, as the phenomena of diffraction show, we must no longer 


suppose that its chemical action on material substances con- 


sists in a combination of its particles with theirs ; but in a me- 


chanical action, which the particles of this fluid exercise on 


the ponderable. particles, and which causes them to enter into” 


new arrangements, into more stable forms of equilibrium, from 
the peculiar kind or energy of the vibrations to which they are 
exposed. It is obvious, that the hypothesis adopted respecting 
the nature of light and heat, may materially influence our con- 


ception of the nature of cheshical actions, and that it is very: 
important not to be deceived in our fundamental notions of this 
theory, in order that we may hope to arrive at last at the dis- 


covery of the principles of atomic mechanics, the knowledge of 
which would throw so much light on the whole of chemistry, 
Ifany thing can contribute very essentially to advance this 
great discovery, and to assist us in penetrating the secrets of 
the internal constitution of bodies, it must be the minute and 
indefatigable study of the phenomena of light. 


Postscript.—On the Chemical Action of Light. 


Mr. Arago has lately confirmed, by a very interesting experi- 
ment, the opinion of Mr. Fresnet, respecting the chemical 


action of light, and has demonstrated that it cannot be attri-- 


buted to the combination of its particles with those of material 
bodies. 


Experiment. 


When the fringes produced by the interference of two pen- 
sie reflected by 1 mirrors slightly inclined to each other, were 
thrown on some muriate of silver, recently prepared, Mr. 
Araco has found that they marked on it black lines, placed at 
equal intervals, and separated by white spaces: and this shows 
that the chemical influence of the rays of light is modified by 
their interference, as well as their optical properties, and that 
it varies in intensity, according to the difference of the paths 


— described by them. When this difference is equal to a whole » 


number of undulations, the two systems of undulations are in 
perfect agreement, and their oscillations have the greatest pos 


sible energy ; it is then that their chemical effects become 4 — 
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maximum; when the difference of the paths, on the contrary, 
is an uneven number of undulations, the discordance being 
complete, the chemical effects ought to disappear, as well as 
the sensation of light arising from the same points in the eye: 
and this is equally confirmed by experiment. It must only be 


remarked, that the extreme violet rays being those which have 
the ereatest chemical action, the black lines traced on the mu- - 
-riate of silver ought not to correspond to the brightest parts 


of the fringes produced by white light, which answer nearly to © 
the points of perfect coincidence for the yellow rays: and this 
experiment affords a simple and very accurate mode of deter- 
mining the mean length of the luminous undulations which | 
have the most chemical influence ; for it is sufficient for this. 

purpose to measure the intervals between the middle points of 
the black lines marked on the muriate; and the formula given 
in this essay will determine the ‘length of the undulations 


which produce them. 


Dr. Youne had long ago shown, by throwing light modified 


2 by the coloured rings, on the muriate of silver, that the same 


modifications affected its chemical action : but the experiment of 


-M. Araco has the further “ advantage” of proving directly, 
that the unequal action of the light on the different points in 


which the two pencils meet, depends on their mutual influence ; 


because, when we intercept either of the pencils, we see the 


muriate of silver assume a uniform tint in the same space 
which was marked by black and white lines, when both the 
pencils fell on it; while in Dr. Youne’s experiment, made 
with the coloured rings, it was impossible to separate the two 


systems of undulations. It is also demonstrable by the expe- 
-riment of Mr. Araco, that in all the points which answer to 


differences of paths, equal to an odd number of semi-undula- 
tions, the chemical action of the light i is insensible, when the 
two pencils arrive there together, i that it reappears when 
one of the pencils is withdrawn. This fact alone, indepen- 


dently of all theory, reverses the supposition adopted by 


several philosophers, according to which the chemical effects of 
light depend on its corabination with material substances ;: for 


if this were the case, there would always be a greater effect 


when the number of luminous particles become more consider- 
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able, and it would be impossible to augment the chemical 
action of light, by withdrawing a part of the incident rays. 

Mr. Araco’s experiment contains also another remarkable — 
circumstance, which does not exist in that of Dr. Youne; in 
this latter, the rays are parallel, and do not again separate after 
their combination; while the rays reflected by the mirrors 
form a sensible angle, and allow us to observe, that having 


once lost their luminous and chemical properties, by their 


complete discordance with each other, they recover them again 


under other circumstances a little further off; which shows, as 


Mr. Araco observes, that they were not actually destroyed, 


but only momentarily neutralised, as long as there were mo- 


tions in opposite directions to counteract their oscillations. 
This restoration may easily be understood by an inspection of 
the first diagram in this abstract. 

Mr, Araco’s experiment requires several precautions in 
order to be repeated with success. The solar rays, thrown 
into the dark chamber, must be kept in a constant direction 
by a good heliostate, inorder that the fringes thrown on the 
surface of the muriate should undergo no sensible change of 


place, for ten minutes at least: and in order that the very 


small changes, which are unavoidable, should not injure the 
neatness of the black lines which they form, it is, proper to give 
the fringes the greatest possible breadth, by placing the mirrors 


very nearly j in the same plane: and instead of a common lens 


in thé window shutter, to form a luminous point, which would 
afford by much too feeble a light, it is necessary to employ a 
cylindrical lens, which gives us a very valuable command of 
the intensity of light; but since this affords a linear image 
instead of a point, we must be very careful to turn it intoa 
direction perfectly parallel to the fringes: and the distinctness 
of the fringes will serve as a sufficiently correct test of the per- 
formance of this condition. ‘The cylindrical lens, which was 
employed, was about four tenths of an inch in focal length; 
the two metallic mirrors were at the distance of about, two feet 
from it, and the plate, covered with the muriate of silver, was 
about the same distance from the mirrors; and: it was neces- 
sary that the distances should be no greater, in order to pre- 
serve a sufficient intensity in the light. It must be remarked, 
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that if the fringes had been very fine, they would have become 

confused under these circumstances, because of the sensible 
~ breadth of the luminous line afforded by a lens of the magnitude ~ 
described : and it is for this reason that it is necessary to make 
the fringes as broad as possible. A finer line might be ob- 
tained with a lens of shorter focus, but it would be necessary — 
to alter the other dimensions of the apparatus in the same pro-_ 
portion, and the fringes could not be made broad enough to 
diminish the confusion. This is the most difficult part of the 
experiment to manage; but with a little address, and a great 
deal of patience, it may always be accomplished. — 

[Dr. Youne’s experiment was made with a solar micro- 
scope, employing the common apparatus for viewing opaque 
objects; and there is really no great difficulty in conducting it, 
the common attention for keeping the sun’s light in the field 
being all that 1s necessary to: keep up the illumination, which 
‘can only vary in its intensity, the place of each point of the — 
rings being perfectly fixed. Dr. Youne did not either perform 
the experiment with great care, or even once repeat it; but he | 
- satisfied himself, that the rings of the darkening rays were a 

little smaller than the rings of violet light, and that they were 
not much smaller. Mr. Fresnex has not -told us how far this 
conclusion was confirmed by the ‘* much later,” experiment of | 


Mr, Araco.] 


ii. Rules for finding the Dirrerence of Lonarrupe and the 
_ Expipriciry of the Earth, from the Latitudes and relative 
Azimuths of Two Stations. 


A. Mutriety the cosecant of each of the latitudes by the 
cotangent of half the sum of the observed azimuths ; the pro- 
ducts will be the tangents of two angles, of which the sum is 
the difference of longitude. — | 

B. Divide the difference of longitude by the difference of 
latitude, and multiply the quotient by the tangent of half the 
difference of the observed azimuths, and again by the square of 
the cosine of the mean latitude: subtract the product from unity, 
and multiply the remainder by the square of the secant of the 
‘Mean latitude: one fourth of the product will be the ellipticity, 
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as deduced from the two curvatures, of the zone between the 
stations. 

C. Multiply together the cosecant of the first axinvuth, the 
sine of the second, the secant of the first latitude, and the cos 
sine of the second: the square of the product, lessened by 
unity, will be the numerator, and the same square, multiplied 
by the square of the sine of the first latitude, and diminished 
_ by the square of the sine of the second, will be the denominator 
of a fraction denoting twice the ellipticity, as from 
the general inclination of the zone. 

EXAMPLE. 


Latitude of Crowborough, from celestial | 16/80 
observations, by Captain Kater : 


Latitude of Fairlight. . .. . 50 36.88 


| Azimuth at by the theodolite . 4 


“Compl. 10’ 47.75 89 49 12.95 
De Long. 27 -47.82 = 1667" $2. 
B. 
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003069 
= 747 


It is not necessary that the results of the rules B and C_ 
should be the same, unless the spheroid be truly elliptical: : 
but it is probable that a great part of the difference is here 
owing to some error of observation: a very small inaccuracy 
in the latitudes producing a great difference in the ellipticity, as _ 


computed by the last rule. ‘They may, however, both serve as 


useful checks on the whole operation, ana when repeated and 


properly combined, may be employed for determining the 


ficure of the earth with at least sufficient accuracy for the | 5 


correction of parallax, and other astronomical purposes. 
[The Demonstration, with figures, hereafter.]. 


iii. Results of Professor Enckr’s latest computations 
respecting the comet “ of Pons.” 


Emptoyine the time of the meridian of Paris, and reckoning 


the right ascensions and declinations from the mean equinox 
of 1819, for the observations of 1819, and for those of 1822, 
1825, and 1829, from the mean equinox of the day of the re- 


_ spective perihelium, that is 1822 May 24, 1825 Sept. 16, and 


1829 Jan. 9.7; the places of the comet in the years mentioned, 


according to direst observations, will be these : 


Time. Right Ascension. - Declination. 


1818 Dec. 22.26464 326° 18' 207.9. 4+ 2° 54' 
1819 Jan. =1.24963 323 11 45.8. 0 14 54.2 
315 35°31.9 -— 35.188 
1822 June 2.84328 93 46 249 + 16 52 49.0 

| 12.84643 103 1515.5 + 7 6 36.4 
22.86984 115 47 43.0 — 9 10 10.7 


> 
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Tims Right Ascension. Declination. 

1825 Aug. 12.57139 100° 54’ + 31°32! 497.1 
110 20 15.0 + 30 15° 
22.57139 120 13 223 + 28 4 21.1 

27,571389 130 20 27.3. + 24 56 8.0 

Sept. 1.57139 140 29 27.0 + 20 49 49.2 

6.57139 150 35 41.5 + 15 48 47.4 

1828 Oct. 13.30000 7 21 275 . + 28 45 8.5 

6.30000 339 47193 + 22 57 12.1 
25.30000 319 26 53.3 + 12 48 

Dec. | 5.30000 309 5317.8 + 6 46 40.4 
16.30000 297 59166 — 1 6 223. 


| The places for 1819, 1822 and 1825 are deduced from the 
whole of the observations, and are determined with certainty. 
Those of 1828 depend on the observations of Berlin only, and 
may require some modifications, though probably small ones, 
Taking for the elements of the orbit, 
M, ‘The mean anomaly for a certain epoch. 
| ~The mean daily sidereal motion. 
. The longitude of the perihelium. 
The longitude of the node. 
| The inclination. 


angle of which the sine is equal to the eceentricity and 
for the masses of the planets 8 = O= 


the influence of H: the computation of the perturbations, exe- 


cuted with the necessary precision, affords us the following values. 
Jan. 27.25 -1822 May 24; 1819Jan. 27.25-1825 Sept. 1819 Jan 27.25 —1899 


| t =. 1212.73 3494.66 Jan. 9.72; t = 3635.47 
AM, — 9914”.19 — 184464”.8 — 27284" .62 

Ap, — 7.38993 — 6.68217 — 7.27110 
AB, + 57178 + 571.43 + 606.54 
AS, — 65214 — 727.49 

Ai, — 98053 — | 915.95 — 966.26 

AQ, — 156428 — 140094 — 1496.78 


So that if we denote the elements for 1819 by M., os Ber Bo to 
Pp; those of any subsequent epoch will be | 
M,+ OM+ pt. 
AD 
Qo +t A & 
Po + A ®. 


+ the precession of the equinoxes, 
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By these values we can never succeed in reconciling the ob- 


servations of the different years with a single orbit of the 


comet ; and even a change in the masses of the planets is in- 
safficient, If we take the elements.which agree the best with 


the observations of 1819, 1822, and 1825, though with un- 
avoidable discordances of more than two minutes, the return 


of 1828 will exhibit errors of more than half a degree. 

The observations of 1786, 1795, and 1805, had given rea- 
son to suspect, before 1819, an augmentation of M propor- 
tional to the square of the time: and by endeavouring to apply 
to this phenomenon the hypothesis of the resistance of an 
ether, these earlier observations had afforded for the co-_ 


efficient of this resistance, U = ~.15;: 


U signifying the force of a resistance which a celestial body 


of the form and the invariable density of the comet would un- 
) -dergo, if it moved at the distance 1, or the mean distance of — 
_the earth, from the sun, witha velocity 1, causing it to describe 


the distance 1, in a unit of time ora mens day, this force being 
expressed in parts of the mass of the sun: it having also been | 
assumed that the density of the ether was inversely proportional 
to the square of the distance from the sun. 

Computing from this value, which rests wholly on the ob- 


servations anterior to 1819, we must add to the eemseree 


the following quantities. 
1819 Jan.27 28-1822 May 1919 Jan, 27,25 -1825 Sept, 1819 Jan, 27.25— 1829 


7 24.0; ¢ = 1212.75 16.3; t = 2424.05 Jan, 9,72; t = 3635.47 
AM, + 757154 + 289252. + 6447.934 
Ap, + 0119897 . + 0.23527 + 0.35177 


The elements, derived from this hypothesis, by the observa- _ 
tions of 1819, 1822, and 1825, differed from the observa-— 


_ tions of 1828 from two to five minutes. 


By combining in the most advantageous manner r possible, 
without changing the masses of the planets, all the observations 
of 1819, 1822, 1825 and 1828, we find that the value of UJ 


becomes = 357.53, being diminished by about 4 43° the 
elements will be 


| 
a 
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1819 Jan. 27.25 
| 
= 359°59/43"38 + 467.924 F 
= 1076.80800 — -0".156664 . 
= .156 59 383 +. 62.261 
= 884.82 56.1 +. 754.311 
i, = 13 3645.7 + 83.300 


The difference between — elements and the observations 
| 


A. R. x Decl. 
1819, + 447.2 — 159"3 + 478 — 
27.9: 4092 ... — 683 — 83.2 
1822,4+ 38.5 — 184 ... + 18.5 + 209.1 
— 19.9.4 181 — 68 + 9205 ..,. 
+ 160.6 10.0.4 381.7 
1895, — 24.4 8485. + 13:2 + 889 
— 163 — 3565:.-... + 56 4+ 125.8 
— 58 353.1 O8 +1701 
+ 102 — 32369 — 99 + 249.5 
1608. —. 208 & 1188 ..: + 
+ 46 2098 ... — 1998 — 25.2 
—- 15 — 299.5-... — 163 — 30.4 
45 2008 - 46 — 42.1 
SU 
If we put = — 1, we shall have the elements and the 


differences without the hypothesis of a resisting medium, de- 
termined, so that the sum of the squares of the differences( A’ 
A. R.cos3* + 49*) may be the least possible. This sumis 


found, for 34 observations = 11405 4 1594950 (F Vy 
The mean error of an observed place will be 


18".3 in the hypothesis of an ether; and 
217. 6 without it ; which seems to prove the necessity hi in- 
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troducing a correction, of which the law is not ae: remote from 
that which is here supposed. _ | seen 
‘It is only the masses of 4 and 9 of which the changes — 
could have any material influence, the perturbations of the 
other planets being too small to require further consideration. _ 
For Jupiter Mr, Bouvard finds, from the motions of h =545>5. 
Mr. Gauss and Mr. Nicolai, from Pallas and Juno z5s4.-5545 
and this latter value is confirmed by Vesta and Ceres, of which 
the elements have lately been corrected. 
The agreement of the observations of the comet will be still 
more satisfactory if we employ a mass greater than 5,;4.55, 
and if we substitute the mass of Nicolai we shall have > 


Diff. A. R. | Decl. 
1819, + 26".1 t+ 30/72 
52. + 15.6 

15, 
1622, 4+ 886... . 264 
1825, — 25.9. + 16.1 

$4.8. + 8.4 
+ 26. 
288. 
1828, — 20.0. + 17,7 
— 64 
+ 3.3 


of which the sum of the squares is 7775" 


For Venus, Mr. Barckhardt has found a diminution of 4, Or 
= — — 0.1125. The observations of the comet would give 


us = — 0.0583: but if we employ the mass found by © 


Burckhardt, the sum of the squares of the errors is neither in- 
Creased nor diminished. 


4 
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Without wishing to decide that it is necessary to employ for | 
the comet the mass of 2% such as Mr. Nicolai has found it, 
the last results have been added inorder to prove that the reality 
of the hypothesis of an ether does not depend on ae supposed 
value of the mass of any of the planets. 


Dated, Berlin, 7 Feb, 1829. 


iv. Lunar Occunrations of the Principal Fixed Stars, in the months 
of April, May, and June, 1829, calculated for the Royal 0b- 


at Greenwich. By Tuomas HENDERSON, 


| Immersion. |. Emersion. 
Date. Names of Stars. | 
"Mean Time.| Point. | Mean Time. Point. 
H, M. H. M. 


April 10| k Geminorum 1 Ok. Under H orizon. 


May 29 Arietis 6. |UnderHlorizon.| 15 13 |107 R. 


June 13) Libre | 5.6 | 10 29 L.| 11 31 {133 R. 


} 


The explanations of the columns are the same as in py 
numbers. 

Observers are advised to be prepared two or tens minutes before 
the times here stated, the calculations having been performed in 
an approximate manner only. 


v. Extract of a Journal (of the Tivzs, kept at Sr. HELENA, 
by Lieut. Jounson, R.N. Communicated by the Rev. 
FEARON Fautows, M.A. 


[The original Observations are depisited i in the Library of the RoyaL 
SOCIETY. | 
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NOVEMBER, 1826. In James’s Bay. 


and Low Water, the Rise and Fatt of the Tings at St. during 


ime of | | Height of 
DATE. | Rise of Tide. | pow Water. | Fall of Tide. | “pide. 
AMIE H, M. Fe I. F. iI. 
| 1 30a 1 08 1 8% 
8 35P Oat 1.74 1. 74 
8 
] .25P we 7 40p 1 84 2 
13 1 56a 7 128 
| 1 20p 7 32p 1 63 2 3 
9 3 30a 1 0 1 7} 
24 4 Or | 1 83 
1 28 8 1 10 | 3 
29 1 2 1 44 | 8 54a 2 O04 3 44 
30 3 OA 9 104 3. 6 
25P 1 3% 9 30P 


; 
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Hics and Low Water, the Rise and Fart of the Tipgs, at St. HELena, during 
DECEMBER, 1826. | 
pare. Rise of Tide. | | Fallof Tide. 
4 0 1 62 2% 
1 54a 2 03 
1 7 ite 1 24 
a 6 40p 1. 64 
i 12 8 8 Oa 
| 14 9 5a i 83 2 
3. 15P 9 26P Wee 
| 15 3 44a. . 103 9 53a 2 64 
4 10P 10 16P L$. 
16 4 25a 103 10 434 
19 $34 2 10p a 2 42 
20 8 364 2. 53P 1 8% 
22 2 38. 1 54 
23 WO. 22a 1 98 
10 48 p 4 58a 1 103 
| 4.504) 2 6 
26 ibe 5 37P 
10 55p 1 104 2 10} 
28 10a 6 1. gu 
31 4 3la 10 42a 


2 
* 
3 


aye 


Times of Hic and Low Water, Rise and Fat of Tings, at Sr. Hevena, during 
JANUARY, 1827. 
DATE. | sigh Water, | Rise of Tide. | Time of | pan of Tide. 
6 204 0 36P 
6 10 Oa 2 14 
4 7 15a 10 1 30P 
42 p o. Gh 55a 1 42 
104 dt 2 20p 1 12 
8. 2 48a |. 0 104 1 32 
6 8 564 Sd 3 15P 1.4 1 64 
2a] .. ‘4 38P 1 & 
10 51p AL > 10a 1 02 
10 7 10a 1 2 03 
] 25p 62 7 40p 2 
1] Oa 1 72 2 2 
2 10P 10 2ip 73 2 
12 2 32a 102 8 454 1 84 
| Ils OP 1 52 2 52 
13 9 23a 2 82 
14 1 02 Ba 1 53 2 621 
4 17p Be 2. 9 
15 4 3la ae 10 42a 1 92 2 102 
20P il #24 1 44 
17 5 43 4 2 82 
18 6 3la 1] 1 0 42p 
6 55p 1 02 
4 33P | | | 
20 7 55a 2 01 
21 254 3 52P 
on . OS 4 254 
4 50Pp 1: of ] 
1 44 2 024 
22 50a 1 2. 112 
42 8 22p 2 114 
3% 52a 1 102 3 
62 9 20-p 1 3. 54 
1 42 9 544 1 112 3 33 
10 22p 1 8 3 34 
1 64 10 544 1 92 3 32 
ll 1 8% 3 33 
Li... 1 8% 3. 
1 24 2.74 
0p 2 
1 102 


= 
+ 
Thi 
| 
- 
5 
4 
aN 4 
EN 
at 
: 


176 Astronomical and Nautical Collections. 
Times of and Low Water, Rise and Fatt of Tings, at St. during} 
FEBRUARY, 1827. 
‘DATE. High Water | Rise of Tide. | yoy Water. | Fallof Tide. 
8 10 50a 5; Or 102 
4 “62 | Op |} | 
20 8 1. 32 1 113 
10 4: 8941 13,2 
22 7 6 37P ih. 
24 10 1. 42 2 2) 
25 2 18a 2 103 
| 2 36P 8 47p 3 
27 3 2a 1 102 
fe. 4. 9a 1 44 | 10 20 8. 2. 
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TIMES of and Low Water, Rise and of Trpes, at St. HELENA, during 
MARCH and APRIL, 1827. | 
DATE. High Water. Rise of Tide. | ime of Fall of Tide, | Height of 
2 6 Oa 0 14P 2 & 
7 Il 2la 44 9 1 
2. 34p L 8 5Up i. 
3 36P 1 43 10 26P 1 52 2 104 
14 oe ee l ee ee 3 \ 
16 6 °38a 0 d3P 1 2 
a 18 9 31 P oe 4} ee ee ee 1] 1 34 j 
6 A 1 10; 
SAN—=MARCH, 1829, N 
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Times of Hicn and Low Warer, Rise and Fatt of Tipes, at St. HELENA, during 

DATE. | pian Woter, | Rise of Tide. |p | Fall of Tide. | 

9 1. 3% ABA 2 102 

10 ee ee l oF l 6 2 113 

11 3% 9 104 2 

16 vs 1 14P 1 03 
| 7 25P 38% lL Wi 

17 OF I 83 

: ee 9 es ee ee 

22 a: Gp 104 20P 12 2 

21a 104 2 13 

24 102 8 2 iz 

2 474 104 9 4a 32 2 13 

25 103 1 4% 2 34 

3:--30.4 103 9 Wa 2 23 

“a 104 10 5a 2 i 

4 8p 4% 2 32 

28 25 103 10. 2 02 

5. -Op li ile 43 2 24 

S164 Il 26a 1 93 


(To be Continued in our next Number.) 
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MISCELLANEOUS INTELLIGENCE. 


I. Mecnantcan Science. 


1. Ascent of Hot Air through Tubes.—A very extensive series of 
experiments has been made on the velocity with which hot air 
ascends through tubes, the object being to ascertain the principal 


points which are necessary to be considered in the construction of 


chimneys: for this reason, the experiments were made as much as 


possible to resemble the state of things in actual flues, and the re- 


sults are in consequence directly applicable, and of an increased 


value. The account of the whole is published, in a T’raite de la 


Chaleur, 2 vols. 8vo., and also in the Annales de Industrie, ii. p. 110. 
The conclusions, for which only we have room, are as follow :— 
i. The tunnels or flues oppose a resistance to the motion of hot 


air through them, in the direct proportion of the length of the tun- 
nel and the square of the velocity, and inversely as the diameter, 


ii. The co-efficient of friction is not the same for different substances. 
iii. On contracting the upper orifice, the velocity of the air at the 
orifice increases to a certain limit, which is the velocity due to the 


_ pressure existing in the lower part of the tunnel. iv. On contracting 


the lower orifice, the quantity passed diminishes only in the propor- 
tion of the diameter of the orifice, and, consequently, the velocity in 
the orifice itself increases in the inverse ratio of its diameter. : 
_ The two last results will have numerous applications in the arts. 
A powerful draught is often indispensable, and is always useful in 
economizing the fuel. Up to this time, only two elements of draught 
have been considered,—the height of the chimney, and the tempera- 


ture of the hot air; but the height is increased only at a serious 


expense, and to increase the temperature of the air requires the 
consumption of fuel. From the facts stated in the memoir, it ap- 
pears that the diameter of the chimney is also an important element 


of draught; limited when the upper orifice is constant, but indefi- 


nite when that is free, and costing but little in construction. Thus, 
by augmenting the diameter of chimneys, and leaving the upper 
orifice free, or of a constant diameter, an increased draught may be 


obtained even when the temperature of the ascending column is 
diminished. | | 


2. On the Construction of Vitro-Crystalline Object Glasses.— 
Achromatic object glasses for telescopes are constructed usually of 
two or more lenses, some of which are of flint glass, the others of 
crown glass, the achromatic-effect depending upon the arrangement 
of two different media, possessing different dispersive powers. The 
scientific world is well acquainted with the endeavours which have 
been made, for years past, to improve the heavier of these two | 
glasses, namely, the flint glass. In the mean time, M. Cauchoix, of | 


N 2 


& 
> 
~ 
| 
| 
| 
= 
: 
a 
4 


» 
4 


180 Miscellaneous Intelligence. 


Paris, has been engaged in examining the improvement which 
might be effected by replacing the crown glass, and at last confi- 
dently recommends rock crystal for this purpose; by the use of 
which, he says, he can, with the same magnifying power, augment 
the light, and diminish the length. of the telescope, without | much 
increasing the price of the instrument. 

By comparing the best telescopes of Dollond, made in 1758, of 
three and a half inches aperture and forty-two inches focal length, 


- with what may be obtained by using rock crystal instead of crown 
glass, he concludes that the length may be shortened to twenty-eight 
inches three lines, and even to twenty-five inches, by the use of 
~Guinand’s glass, at the same time that the same magnifying power 


is obtained, and the clearness or quantity of light augmented. In 


terrestrial telescopes, a still greater reduction than this may be > 


effected, amounting even to one half the whole length, and one 
eighth of the diameter. 


The hardness of rock crystal, although it will make more work 


“necessary, will, at the same time, secure the telescope from injury, 
as it will always replace the external glass; and so, whilst it resists — 


itself, the wear and tear of use will protect the soft glass within. As 
to tle difficuity of obtaining pieces of sufficient size, M. Cauchoix 
thinks that, when a demand i is created for them, they will be found 
and brought into the market. He has actually constructed an in- 
strument “of thirty lines clear aperture and eighteen inches long, 


which has been substituted with great advantage for another of. 


twenty lines in aperture, and equal y owt attached to a theodolite. 
Stars are seen by the former, which were invisible with the latter. 
He has also constructed a great number of smaller size, many of 


which having been tried both on land and at sea, have been found 


equally efficient with ordinary telescopes of double their length. 
—Anp. de Industrie, ii, 34. 


3. Zenneck’s Pycnoscope, or Instrument to measure the Density of 
Solid Bodies.—The instrument consists of a cylindrical glass vessel, 
surmounted by a plate and a graduated glass tube. The cylinder 


must be six or seven times larger in diameter than the tube, and is 


to be closed above by a eround flat plate of glass or metal, which 
may be applied to the ede es of the cylinder with pomatum, so as to 
render the junction perfectly air and water tight. This plate has a 
hole in the centre to receive the tube, which is also to fit accurately. 
A ring or plate of lead is also to be provided, to be put upon the 
plate, and prevent it from rising when the apparatus is filled with 


water. A glass vessel or flask is to accompany this apparatus, 


competent to hold an equal quantity of water with the cylinder. 
When this instrument is to be used, the substance, whose specific 
gravity is to be examined, is to be put into the dry pycnoscope, its 
weight ascertained, and then the measure of water poured in. ‘The 
height to which this rises in the graduated tube, shews the volume 
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of the body under examination ; which, with the weight, gives the 
specific gravity—Kastner’s Archives, xiv. 81. 


a 4. Method of preparing Flax at Goldkronach, in Bavaria— 


Successive layers, an inch in thickness, of straw, beech ashes, and 
flax which has been hackled once, are put into a tub or other 


vessel; the different layers being separated by cloths. The whole 


is covered over with a double cloth; and upon that, a layer of 


ashes, a handbreadth in thickness. This arrangement is to be 
watered every twelve hours, at first with cold water, which, some 


time after, is to be drawn off, and again used. The waterings are 
to be repeated twelve times, and the temperature raised each time— 
the three last applications being with boiling liquor. After the 
twelfth time, the flax is to be left for twelve hours in the solution ; 
after which, the vessel, and its contents, is to be taken to running 
water, the flax carefully washed, beaten on a flat stone with a mallet 


having a large surface, re-washed, pressed, and then passed through 


a solution of black soap. It is to be dried in a quiet, shady | 


_ place; being spread out in thin layers upon canvass, and moved 


from time to time until dry. It is to be beaten again with the 


‘mallet, and then hackled to the degree required. Experience has 


proved that, by this means, the roughest and most friable flax 
becomes as soft as silk. ‘The whole operation consists in a careful 
application of an alkaline lye, which, dissolving out the gummy 
and resinous matter, removes that which had rendered the fibres 
brittle, and makes them, in consequence, both finer and softer. 
—Bull, Univ., D. x. 279. | | 


5, Alloyed Tron Plate:-—A manufacture of prepared iron -has 
been practised, and the substance produced used, to a considerable 
degree, in Paris. The object has been to prepare iron in large 


plates, and other forms, so that it will not rust; and this has been 


effected by coating it with an alloy of tin and’ much lead, so as to 
form an imitation of tin plate. The trials made with this article 
have been favourable; it very well resists the action of certain 
fluids that would rapidly corrode iron alone, and can be prepared 


_ of any size, and at a low price. Its use in the manufacture of 


sugar pans and boilers, in the construction of roofs and gutters, is 
expected to be very considerable-—Bull. d’ Encouragement. 


6. Cohesion of Iron and Steel.—According to the experiments of 
M. de Mittis, a bar of good Styrian iron, one inch square, was 
broken by a weight of 400 quintals; a similar bar of Styrian steel, 


‘not hardened, was broken by a weight of 749.53 quintals ; a third 
and similar bar of the meteoric steel, from the manufactory of 


M. Fischer, at Hainfeld, in Austria, was broken by a weight of 
1130 quintals.—K.astner’s Archives, xiv. 175. 
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7. Fire Arms.—It is proposed by M. Burel to fix a small mirror, 


0.47 of an inch, in the side, near the mouth of the piece, so that 


the person using it shall see the reflection of his own eye. In this 
way it is supposed that very exact aim may be taken; and the 
experiments made by various officers and sportsmen seem to 
encourage the idea that this application may be useful, It is con- 
sidered as most likely to prove serviceable when applied to war 
pistols. —Bull. Encouragement. 


8. Preparation of Hydraulic Lime.—It was observed by 
M. Lafaye, and confirmed by M. Vicat, that lime which had been 
slaked by immersion, may be preserved for a long time without 
alteration. 


MM. Ollivier, assisted by M. Vicat, have succeeded in preparing 
a lime which they can preserve for a long time in sacks, without 


losing any of its properties, and at the same price with unslaked 
lime. The use of this lime is said to be very advantageous; it 


avoids any difficulty i in the measurement, and is more easy of trans= 


ference. Its use in preparing walls for ake: painting, is se, tig 
to all other lime. 

It is sold in very fine powder; ‘end! bite been sifted, is 
free from vitreous particles. These operations, as well as the 
moving it into the sacks, is not at all inconvenient to the workmen, 
who continue for twelve hours per day thus occupied, without 


injury. From one to one and a half millions of sacks of this lime 
are sold annually, being principally employed in the construction of ; 


canals | in Bretague.—Bull. d@ Encouragement. 


9. On Hydraulic Cements.—A paper is contained in the Jern- 


- Kontorets Annaler of Sweden, for 1824, on hydraulic cements, by 


M. Pasch, who gives in it an account of the experiments that ‘had 
been’ made at the Canal de Goetha. After many experiments upon 
the substances which most importantly improved lime by mixture 
with it, he concluded that the most powerful was an aluminous 
schist. It would be difficult to find a lime, he says, which would 
not be improved by mixture with this schist. For application it is 
to be burnt and then reduced to powder: although the carriage 
to a distance makes this preparation expensive,. yet its good 
qualities are supposed fully to compensate. | 

No good effect was found:to be produced by the use of manga- 


nese in any way ; nor by the use of trap rock, green-stone, calcined | 
granite powder, or ochre. 


Relative to lime-stones those are not the best. which are purest, 


but the reverse. A considerable quantity of argillaceous earth in 


limestone makes the cement formed with it set well in water; on | 
the contrary, siliceous earth gives greater hardness to the mortar, «" 


but it coes not then so well resist water. Bituminous limestones 
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were found to be the best, perhaps, because those used were ~ 
mingled with aluminous schist. 'The cement made with this stone 
2 set in a few minutes, and soon acquired the hardness of stone, to 
a such a degree, that the substance might be used in place of Parker’ 's 
 eement.—Bull. Univ. E. x. 343. | 
q 10. Altitude of certain Buildings :— | 
it 3 meters. 
The highest Pyramid in Egypt 
The Cathedral at Strasburg. 242 
The Steeple of St Stephen, at Vieune, (Austria) 
4 The Steeple of St.-Martin,- at Landshut 1387: 
4 The Steeple of St. Michael, at Hamboro’ .. teseeeeeceee 1305 
Steeple of St. Peter, at Hamboro’ 
St. Paul’s Cathedral. at London. 100.7 
The Cathedral of Milan LOD 
The Tower of the Asinelli, at Bologna ................ LOT 
The Dome of the Invalids, at Paris 
The Cathedral of 
The Cupola of the Pantheon, at Paris......,e0....0+-2 C9 
! The Balustrade of Notre Dame, at Paris .............. 66 
The metre is 39.37 inches.—Bull. Univ. es xv. 257, 
IL. Prevention of Fires in Theatres. Si consequence of the fre- 
quent occurrence of fires: in theatres, particular precautions have 
been taken with the theatre of the Port St. Martin, at Paris. A thick 
wall of hewn stone separates the audience part from the scenic part of — 
_ the house; all the doors in it are of iron, and may be shut instantly, 
In case of fire ; finally, the insulation of the spectators from the stage 
is made perfect by means of a screen of plates of iron, which falls 
before the stage. This screen, which weighs between 
oe 1,200 and 1,300 pounds, is easily worked by two men, and slides 
’ up and down upon guides, so as readily to take its place. Besides 
ae _ these precautions, reservoirs of water are established in the roof, of 
Be which may be connected, when necessary, with vessels of com- il 
bo pressed air, and made to throw a powerful jet over a very large 
part of the building.— Moniteur. Bull. Univ. E. x. 333. 
—_ 12. J nfluence of Metals on the Motion of mag enetised Bodies, So, — 
____._ Whilst experimenting upon the extraordinary effect of metals upon 
. . Magnets, discovered. by M. Arago, M. Seebeck observed, amongst. 
_ a number of other effects, now well known to the public, that if oe 
+. magnetic needle be suspended horizontally above a metallic plate, 
and made to oscillate, not in the ordinary way, but as a pendulum, 


still the same influence of the plate beneath will be exerted upon it 
as In the usual experiment, and the number of oscillations will be 
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fewer than if no metal plate had been there. He also observed, 

that, if a copper pendulum be made to vibrate above a magnet, or 

between its poles, the vibrations are less in number and extent than 
| if no magnetic influence had existed in the immediate neighbour- 
ae hood of the pendulum. Amongst metals mercury is that which, 
as a pendulum, is least acted upon by the magnetic influence. A 
pendulum of wood, with a ballof marble or glass, is not at all 
a acted upon or influenced by the magnetism either of magnets or of. 
a the earth.—Annalen der Physik, 1828, p. 352. Oe 

. Query.—What will be effect of the earth’s magnetism upon pen- 
dulums vibrating in different directions relative to the magnetic 
meridian, and in different latitudes upon the earth’s surface ?— Ed. 


13. Diurnal Variations of the Barometer.—M. Bouvard has 
lately read a paper to the Academy of Sciences, of Paris, on the 
diurnal variations of the barometer. The following are the results 
of his observations. 1. Towards the equinoxes the barometer 
attains its maximum at 50 minutes past 8 o'clock a.m., and at 
about ]1 oclock p.m. The minimum at the same period of the 
| year is at 4 o'clock a.m. and at 4 o'clock p.m. ii. In summer the 
_ - maximum is at 10 minutes past 8 o’clock A.M. and in winter at | 
half-spast 9 o'clock a.m. The other particular periods of the 
barometer vary equally with the seasons, iii. The day periods are 
longer than those of the night, and their variations are nearly 

like the corresponding periods. iv. Under the equator, and at the 

level of the sea, these periods are at their maximum. v. Under the 
equator, at very elevated situations, these periods diminish like the 
corresponding temperatures, and nearly as the square of the cosine 

of the latitude. According to M. Bouvard, these results will require _ 
conformation by new observations, made with the best instruments = 
in high latitudes, and in very elevated situations under the equator. 


14. Theory of Light—If by means of a lens, a concave mirror, 
or a cylindrical glass, rays emanating from a luminous point or line 
are made to converge; and if two parallel surfaces, from which the 
polish has been slightly removed, are introduced into the converging 
pencil, coloured rings or bands are produced in the focus, which 

arise from the interference of the rays transmitted by the first sur- 
face, and dispersed by the second, with the rays dispersed at the = 
first passage, and afterwards transmitted regularly. M. Babinet 
has communicated to the French Academy of Sciences some for- 
mule for every case which experiment affords ; and in the second = 
part of his memoir on. the subject, has suggested considerations § 
which lead to the formule of coloured rings of the thick plates of = 
Newton, the theory of which had been already pointed out by ~~ 
Dr. Young. Several very extended notes also relate to, 1. The | 
-author’s method of calculating the interferences by the versed sines. 
of very small angles, which give immediately the differences of the 
paths described by the rays. 2. A simple demonstration of the 
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principle of Fresnel on the composition of two systems of undula- 
tions of the same length, which differ in position by any quantity. 
3. On the direction of ‘all the rays in the focus of mirrors, and simple 


or achromatic lenses. 4. The calculation of the fringes produced in 


the focus of a cylindric glass by the image of a “luminous line. 
The integral which gives “here the intensity of the light in each 
point of the focus is constructed geometrically, and verified by 
experiment. 


‘1b. Theory of Equations.—M. Abel, one of the most promising’ 
mathematicians of the rising generation, having investigated, has — 


found the conditions necessary for an equation to admit of an 


algebraic solution; from which it results, that every equation be- | 
yond the fourth degree cannot be solved algebraically. Analysts 
_ have suspected this truth, but were not agreed respecting it. In 


the opinion of M. ‘eescitea the question is now set at rest de- 


16. A tanner, named Rapedius, of Beta Castel, on 1 the Moselle, 


has discovered a new species of tan proper for dressing leather. 


It is the plant known by the name of Bilberry or Whortleberry 
(Vaccinium Myrtilus or Myrtillis), which should be gathered in 
spring, because at this season it-dries more readily, and is more 


easily ground. Three pounds and a half of this tan suffice for 


dressing a pound of leather, while six pounds are required from 


the oak to produce the same effect. By this new process, tanners _ 


can gain four months out of the time required for preparing strong 


leather. A commission having been appointed at Treves to exa- 


mine the leather so prepared, reported, that they had never seen 
any as good, and that every pair of shoes made therefrom lasts 
two months more than what are manufactured from common 
leather; that the skin of the neck, which it is difficult to work, be- 
comes strong and elastic like that of the other parts. The shrub 
should not be pulled up, but cut with a bill, to obtain the re- 


production of the plant the following year. When cut, damp does - 


not deteriorate it, which is not the case with oak- bark, which loses 


ten per cent. of its value by being wetted.— Bulletin des Sct. Tech. 
Jan. 1829. 


17. M. J. C. Leuchs has found in animal charcoal a method of 


_ preserving the must of grapes. With one pint of the juice 100 grains 


of animal charcoal, and more if the former contain much fer- 
mentable matter, are to be mixed. When it has lost its colour, 
and is clear, the charcoal is separated from it, and it is preserved 
in bottles and casks closely stopped. It does not ferment even in 
open vessels, because the charcoal has absorbed the principle of 
fermentation ; this, however, has not become inactive from its com- 
bination with the first ; for if the charcoal be left in the must, this 
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begins to ferment, but not throughout, like ordinary must in which » 


the principle of fermentation is diffused, but only at the bottom of 


the vessel where the animal charcoal containing it is Precipitated. 
des Sciences Jan. 1829. 


Is. Greco-Egyptian Papyri.—Signor Giovanni Pelvettini, of 
Corfu, having translated a Greek papyrus brought from Egypt, 
though from what precise part is unknown, found it to be a sup- 
plication addressed to Serapis and the gods who sit with him, by 
Artemisia, daughter of Damasis, who intreats them to render 
efficacious the imprecations she utters against her father. — 


19. Roman Antiquities—At Sainte-Colombes-Vienne, depart- 


ment of the Rhone, some very perfect remains of Roman baths 
have been discovered, together with the mutilated remains of what 
must have been fine marble statues. 


90. Archeology.—The Imperial Aceduniy of Sciences at Peters- 


| burg has resolved to have undertaken at its expense a journey for 


the purpose of antiquarian researches throughout Russia. This 
interesting enterprise is intrusted to the honorary counsellor of state, 


M. Stroef. 


A fine monument, consisting of a rectangular pedes- 
tal in grey marble, with a Latin inscription, has been discovered at 
Bordeaux. It belonged to a votive monument erected to Tutela, a 


mysterious: goddess of the ancient city. ‘The inscription, which 
is well preserved, is useful to prove the second consulship of. 
Julianus in 224, which, although mentioned in the Capitoline 


marbles, has been doubted by some antiquarians. The face oppo- 
site to the inscription is decorated with a crown of oak. 


II. CHEMICAL 


b Crystallization of Ice-—During the winter of 1821- 2, Dr. 
Hessell observed at Lahn, near Marbourg, perfectly-formed crystals 
of ice, which were regular six-sided prisms, short, but with well- 


- formed planes. This occurrence confirmed his opinion, that the 


crystals of ice belonged to the hexagonal or rhomboidal system; 


but as they did not present any planes on the borders or angles of © 
the base, the dimensions of the prism still remain undetermined. 


Several of these hexagonal tables, placed one upon another, pre- 


sented a grouping analogous to that assumed by the tabular cal-. | 


careous spar from the Hartz. 


M. Hessel also had the opportunity of remarking the crystallization | 
of ice on his window, in 1826. The layer of ice was a quarter of an — 


inch thick: it covered the lead as well as the glass, and instead of pre- 


senting the usual vegetative appearance, it was composed of a _ 
| multitude of crystals, more or less perfect; many thousands of 
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which exhibited the form of a hexaedral prism without any modi- 
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fying faces. The axis of these crystals were perpendicular to the 
olass on which they were fixed. In some parts they were so 


grouped as to assume the hopper-like form.so frequently taken by 


common salt.—Kastner’s Archives, Bull, Univ. B. xv. 76. 


2. On the Evaporation of Ice, by M. Belneier. —The results. 
obtained in numerous experiments being tabulated, gave the follow- _ 
ing general conclusions. ‘The first column contains the periods 
during which the evaporation was observed; the second, the eva- 
poration in twenty-four hours, estimated by the height in lines from 
a square foot of surface, either of ice or water; the third, the mean 
temperature for the period during which each experiment continued ; 
the fourth, the mean of the hygrometer (the kind of instrument not 


- mentioned) ; the fifth, the mean height of ‘the barometer at 10° of 


Reaumur, or 55° F. 


17.7 


From 1 told J anuary 0.062 64.6 26 11.59 
20 0.038 17.2..62.8 27 227. 

. « 0.043 18.55 62.8 27 3.62 

10 February 0.100: 33.5 65.0 27 [3.86 

. 0,/22 35.92 64.9 27 2,92 

_ Greatest evaporation in Jan. (9th) 0.233 118 60.0 26 10.57 
Least evaporation in Jan. (6th) . 0.001 27.1 67.0 26 10.26 

_ Greatest evaporation in Feb. (26th) 0.491 30.43 57.5 27 .0.91 
Least evaporation in Feb. (4th) . 0.016 27.5 74.0 27 2:40 
Whole evaporation in January 1480 18.0 63.4 27 1.71 
Whole evaporation in February . 4.97 36.7 63.3 27 3.46 
The greatest evaporation in the | 
summer of 1815, for 24 § mn, 


From these observations it appears that the evaporation of ice is 
far more considerable than has been supposed; and that in certain 


natural circumstances, it may surpass even that of water. 


During 


the dry cold weather of January 9th, the evaporation from ice in 24 
hours was twice as great as from an equal surface of water in the 
middle of February, during mild cloudy weather. 


appearance of snow and ice is well known; and evidently, from the | 


Naturwessenchaftl. Bull Univ. 


A. x. 301. 


The gradual dis- 


above experiment, may become very rapid in very dry weather.— 


3. Conduction of Heat by Wood. —In some experiments on this 
subject made by MM. Delarive and Candolle, bars of wood were 
used, each 13 centimeters* long, 4 wide, ‘and 2.7 thick; 5 holes 
were made in each bar, two centimeters apart, and the first, 3 centi< 
meters from the end. Each hole proceeded half way through the 


* A centimeter is 0 of an’ ‘inch. 


— thickuess of the wood, was 0.7 of a centimeter in diameter, and 
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being: filled with mercury, had the bulb of a small ilies 
placed in it. One extremity of each bar was fixed in a socket of 
tinned iron 2.5 centimeters Jong, beneath which a spirit lamp 


- with a chimney was placed, the flame being prevented from coming — 


into contact with the wood by screens of glass. ‘The following 
table shews the temperature by the centigrade scale in each hole, 


when the degrees of heat had become stationary ; and indicate, 


therefore, the “conducting power. 


Walnut, longitudinal 80.13 43.0 19.63 9.19 5.13 
Fir, qditto . 840 39.25 206 85 37 
Walnut, transversal 99.5 37.43 139 6.0 3.25 
Oak, . 3983 3.75. 36 


From these results it appears, that the conductibility of wood is 


less transversely across the fibres than in their direction; an effect 


which will assist in explaining how it is that trees retain a tempera- _ q 


ture approaching to that of the soil. But at the same time it 
should be remarked, that surfaces equal in radiating power were 


not given to the specimens experimented with—Mem. de Geneve, 


iv. 70. 


4. Chemical Action of Light. _The following are some effects 
quoted by M. Fischer, as proper to be added to those which de- 
monstrate the chemical action of light upon inorganic matter. If 
a solution of ferro-prussiate of potash be precipitated by alcohol, 


the precipitate collected and rapidly dissolved in water, and the 


solution exposed to light, the yellow colour soon passes to green, 
and “ultimately Prussian blue is deposited. The solution at the 
same time becomes alkaline; and if the experiment be made in a 


_ close vessel, the odour of hydrocyanic acid may also be observed 
~when the liquid i is examined. The salt, in fact, is in part decom- 


posed by the action. Prussian blue, sometimes with excess of oxide 
of iron, is formed and deposited, and a hydrocyanate of potash left in 


| solution. The same changes take place with the ordinary solution 


of the ferro-prussiate, but more slowly. ‘They do not take place 
without light. 


The same salt crystallizes. in large quadrangular plates in an 


obscure situation ; but in bright light it gradually loses the power 


of yielding this form, and ‘Whats dendritical and pulverulent.. 


The action of light upon solutions of gold and silver is very much | 
increased by the presence of organic matters* as gum, starch, sugar, 


alcohol, &c. This effect, however, has been long nown, and some- 


times rendered available in experiments made upon the solar rays.— 
Kastner’s Archives, ix. 345, 


| 
| 
‘ 
pig 
, 
4 
¥ 


> 


Chemical Science. 189 


5. Ignition of Wire by Voltaic Eleciricity.—When the poles of 

a voltaic battery are connected by a short fine platina wire, the 
middle of the wire becomes red hot. This effect has generally been 
explained by supposing that the temperature of the, wire would 
have been the same throughout, but for the cooling effect produced 

at the extremities by the contact of the masses of metal constituting - 
the poles, in consequence of which the middle part acquired the 
highest temperature. M. Becquerel endeavoured to ascertain whether — 
this was the true explanation, and therefore used a wire of such 

length, and placed in such circumstances, that the effect of cooling 
at the extremities should not interfere. It is said, that the result of 
this experiment shewed that the temperature continues to increase — 
from each end to the middle of the wire; and that consequently 
the cause which creates an electric current, of which the intensity 
is constant in each point of the wire, acts as an accelerating force 
in the developement of heat—M. Mag. vii. 94. 


6. Electricity of Woollen Cloth.—M. Muret de Bore, a manufac- 

~ turer of woollen cloth at Chateauroux, has observed that, when the — 
_ pieces are dried out in the air, they frequently become powerfully 
electric, especially when exposed to sun-light. That which is most 
~ electric is the black cloth: slight friction upon it is sufficient to pro- 
duce long electric sparks: white and sky-blue cloth do not become 
at all electrical; deep blue and deep green weakly so; the reds pro- 
duced by cochineal and madder more so.—Annales de (Industrie, 

li. 319. | | 


7. Price of Bromine-—Bromine has now become so abundant, 
that M. Quesneville, of Paris, is able to sell it for M. Balard, the 
discoverer, at the price of fifteen francs per ounce. 


: 8. Peculiar production of Ammonia.—M. Hollunder mixed liver 
'|  ~—~—soof sulphur and pure iron filings together, put them into a covered 
a crucible, and exposed them to a high temperature. When the 
double sulphuret thus obtained was moistened with a little water, it 
disengaged abundant vapours of ammonia, and continued to do so, 
as long as it continued hot.—Kastner’s Archives, Bull. Univ. A. x. 
312. 


9. Cyanide of Sulphur.—This compound has been formed by _ : 
M. Lassaigne, by putting pulverised cyanide of mercury into a 
small glass globe, adding half its weight of bi-chloride of sulphur, = | 
closing the vessel, and leaving it for twelve or fifteen days in com=- 
‘mon day-light. Small crystals, amounting in weight to about one a 
» twenty-fourth part of the mixture, sublimed to the top of the globe, __ | 
_~_._ which, being collected, mixed with a little carbonate of lime, and ; 

____ re-sublimed, were pure cyanide of sulphur. This substance crys= 
tallizes in fine rhomboidal plates, resembling those of chlorate of 


‘ 
. 
) 
| 
4 
f 


te 


190 | Miscellaneous Intelligence. — 


potash. It has a very pungent odour, acts powerfully upon the 
tongue, and is very volatile. By exposure to light, it becomes yel- pe 
low ; its aqueous solution reddens litmus, but its alcoholic solu- . 
tion does not, until the paper has been exposed afterwards to a moist 


atmosphere. Alkalies combine with it, neutralizing its striking a 
properties. The moistened crystals put into the voltaic circuit be- ¥ 
tween silver poles, are decomposed. Sulphur passes to the positive B 


pole, and an odour of almonds is perceived at the negative pole. a 
Potassium decomposes it, producing cyanide and sulphuret of po- . 
tassium. 
~The substance has several of the properties of an acid. As - 
before said, it combines with, and neutralizes alkalies and its solu- 
tion, or the solution of its salts produces the same red colour with 


i -persalts of iron, as Porret’s ferrochyazic acid. In certain states, | 
indeed, it almost appears to be identical with Porret’s acid, but in vy 
other points it differs; as, for instance, in its solid state, and in the : 


action of oxide of silver upon it, which causes decomposition, ab- 
stracting the sulphur. 
oe ascertain the ratio of the cyanogen and sulphur in this com- 
‘pound, a certain weight was combined with potash, and the com- 
- pound produced being mixed with six times its weight of nitre, was _ 
| calcined in asilver crucible. The mass dissolved in water was neu- 
1] | tralized by nitric acid, and the sulphuric acid formed precipitated by 
s _ muriate of baryta. 100 parts of the substance gave, in one expe- 
- - riment, 180 of sulphate of baryta, in another 176. Calculating 
from this the quantity of sulphur, and, from the deficiency, the 
quantity of cyanogen, the compound would appear to consist of 
75.8 cyanogen and 24.2 sulphur ; and, therefore, the substance pro- 
_bably contains, according to M. Lassaigne’s numbers, 4 propor- 
tionals of cyanogen, and 1 of sulphur, or 2 proportions of cyanogen 
23, and 1 of sulphur 16.—Ann. de Chimie, xxxix. p. 197. 


10. Supposed Discovery of a method of making Diamonds— ~~ 
Much expectation has been excited by the announcement ofa 
method of making diamonds discovered in France, and actually — 
communicated to the Academy of Sciences, at Paris, by M. Gannal, 
on the 3d of November last; but, as yet, the expectation has not 
been satisfied, and no philosopher, who can be considered as com- 
petent to judge of the process and the products, has as yet 
sanctioned the announcement by the authority of his opinion. ‘The 
point to be gained is the crystallization of carbon, and this, it is 
said, is done by the simplest possible case of chemical affinity. 
The well-known liquid compound of sulphur and carbon is put into 
vessel, covered with. a layer of water, and then a stick of phospho- 
rus introduced ; the phosphorus dissolves in the sulphuret of carbon, 
soon takes the sulphur to form a sulphuret of phosphorus, and the 
carbon is set free as a crystalline diamond powder. 

It is distinctly said that crystals are obtained, white ¢ or colourless, 
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very brilliant, hard, extremely refractive, and admitted by workers 


to be real diamonds... 


Since M. Gannal’s announcements, other diamond makers have 


come forward. On the 10th of November, M. Arago communicated 


a note to the Academy of Sciences, from M. Cagniard de la Tour, | 


in which the latter said that he also had succeeded in crystallizing 


carbon and obtaining diamonds by methods different from those of — 


M. Gannal, and that a sealed packet, left with the Secretary in 
1824, contained an account of his first processes. From M. Cag- 
niard de la Tow’s character as a philosopher, we must feel satisfied 


he would not say so much without some good foundation; and on — 
this ground, therefore, we have hopes that, upon inquiry, the crys-_ 


tallization of carbon may prove to have been effected by art. 

_M. Arago also announced that he knew another person who had 
arrived at similar results. As to M. Gannal’s experiments, M. Gay 
Lussac said that, eight years ago, M. Gannal spoke to him about 
his attempts. 


Academy of Sciences of Paris, Nov. 24th.—M. Thenard cave an 


account of the experiments made by himself, MM. Dumas and 


Cagniard de la Tour, to verify the trials, by which the latter thought 
he had obtained the power of crystallizing carbon, and forming 
diamond. An accurate analysis of these. crystals, which had no 


colour, proved, however, that they were only silicates, and not arti- 


ficial diamond.— Ann. de Chimie, xxxix. 327. 


11. Manufacture of Flint Glass—The Annales de Industrie 
Francaise announce the discovery of a regular process for manu- 


facturing flint glass for optical purposes, and states that the success 


is certain. ‘The process has been the result of the patient and ex= 


pensive investigations made by MM. ‘Thibeaudeau and bontemps. 


. The specimens of glass, both flint and crown, have been laid before 


the Academy of Sciences, but, as yet, no report upon their qualit 
has been given, nor any account of the process itself published, so 
that opinions must remain a little longer in suspense.—Vol. ii. p. 251. 


12. Action between Metallic Chlorides and Olefiant Gas.—M. 
Wohler has remarked that, when olefiant gas is sent into liquid 


chloride of antimony, a very large quantity is absorbed; heat is 


evolved, and the fluid becomes brown. On cooling, crystals of 


chloride of antimony are deposited, but there is now little power of - 


producing fumes in the air, and a strong odour of chloric ether is 
perceived. When distilled, a liquid product is obtained, which 
gradually separates into two layers, the lower being pure chloric 
rar and the upper a solution of chloride of antimony in the same 
uid. | | 
The red and fluid chloride of chrome acts in a similar manner, 
Chloride of copper heated in olefiant gas is decomposed, and char- 


et 
e 
, 
} 
‘ 
‘ 


192 Miscellaneous Intelligence. 


coal is deposited, whilst a portion of sub-chloride is formed.—An- 
nalen der Physik, oe Univ. A. x. 258. 


13. On the of Iron in Tin. — From M. Fischer's expe- 


riments, it. would appear that even the very best tin contains small 


quantities of iron occasionally, which, entering into the compounds 


afterwards formed by the metal, cannot be easily separated. The 
best method to decide upon its presence, is to decompose a salt 


formed from the tin by ammonia, and separate the protoxide which — 
is thrown down. This precipitate is then to be digested in cold 


muriatic acid; nearly all the oxide dissolves; but if the portion 


which last remains be removed, it will be found to contain but little 


oxide of tin, mixed with a large proportion of oxide of iron. This 
portion, acted upon by warm and strong muriatic acid, will dissolve ; 


and then the iron may be recognized i in the usual manner.—Kastner, | 


Bull. Univ., A, x. 313. 


14, of Mercury in Torrey, | 
incited by the notices that at various times have appeared in ~ 


journals, of the presence of mercury in sea-water, made an expe- 
riment, in which a small plate of polished cold, of known purity, 


was attached to the bottom of a vessel, in a situation where any 


ereat friction from the motion of the vessel was avoided. ‘The ship 


sailed from New York to Liverpool, and returned to New York, 
when the plate of gold being examined, was found to exhibit no | 
appearance of the presence of mercury, and to retain its eh 
brightness. —Silliman’s Journal, xv. 357. 


Supposing that there is any other reason to suspect the presence 
of mercury in sea-water, we hardly think the above experiment a 
conclusive one. A’ soluble compound of mercury in sea-water would 
have no tendency to be decomposed by gold thus situated.—Ed. 


15. Method of ddecting Arsenic in Sulphur.—MM. Geiger and 


Reimann say, that the presence of arsenic in sulphur, to the amount 
only of 0.000061, may be discovered in the following manner :—A 
certain quantity of precipitated sulphur, flowers of sulphur, or ordi- 
nary sulphur finely pulverised, is to be digested with ammonia for @ 
considerable time, then filtered, and afterwards the clear liquid 
acted upon by excess of muriatic acid. If a yellow precipitate 
occurs, it is an indication of the presence of arsenic; if not, the 
liquid is to be evaporated until only a few drops remain. A little 
ammonia is then to be added; afterwards, a small quantity of 
muriatic acid; and, finally, a litle solution of sulphuretted hy- 
drogen. If there be the smallest quantity of arsenic, it will be 
rendered evident by a yellow precipitate—Bull. Univ., A. x. 266. 


16, Inflammation of Arsenical Cobalt.—In_conse- 
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quence of a fire which occurred in a drug warehouse, an examination 
was made into the circumstances, and it was found that it arose 
moist powdered arsenical cobalt, closely packed together. | 
| - When this substance is pulverised, as the powder is poisonous, it is _ 
usually moistened, to prevent it from flying about. This circum- 
stance, with the presence of the pyrites, and the closely-packed 


| state of the whole, had produced spontaneous inflammation, the 
f cause of which being now discovered, all druggists are warned not 
- to keep quantities of such cobalt together in a moist state.— Recueil 
Industriel, viii. 168. 
. 17. Sulphate of Potash and Chrome.—The best method of pre- 
y paring this salt is to add one part of concentrated sulphuric acid to 
- three parts of a saturated solution of chromate of potash. The pre- 
WW cipitate at first formed will be re-dissolved, and then two parts of 
B alcohol are to beadded.. The mixture soon acquires a green colour, 
3 and crystals often form immediately; if not, sufficient water may be 
e added to dissolve all the salt separated, and the solution is to be 
~~~ evaporated spontaneously. To purify the crystals, they should be 
i washed in small quantities of water, until the latter is of a pure 


violet colour, without any green appearance. 100 parts of this salt 
contain 32 sulphuric acid, 8.4 of potash, 15.6 protoxide of chrome, 
The crystals are octoedra. Solution and evapgration, at common 
temperatures, do not change them; but by heat, the-solutions are 
decomposed, become green, and leave a fine green mass, or else — 
form crystals of sulphate of potash, whilst sulphate of chrome 
remains in solution. <A heat, from 122° to 167° F., is sufficient to 
peiped change perfectly, even in dilute solutions—Bull. Univ., 


18. Preparation of Spongy Platina for effecting Ignition.— 
M. Pleischel recommends that a piece of paper be imbibed three 
° times in succession with a solution of muriate of platina, and then 
| burnt. The residue is the platina, he says, in its best state. We 
have always found that, when prepared by heating a little pure 
ammonio-muriate of platina upon platina-foil in a spirit-lamp, at 


pe | a temperature as low as possible, so that it be sufficient to dissipate 
bee every thing volatile, that then the platina would inflame a mixture 
re of oxygen and hydrogen, at the lowest possible temperature.—Ed. 


19. Muriates of Ammonia and Platina.—M. Fischer says, there 
are three of these triple salts:—that which is well known, or the | 
neutral ammonio-muriate; another, which is white, containing 

excess of ammonia ; and a third, which is yellow, containing excess - 
_ The white ammonio-muriate is obtained by dissolving the ordinary | 
triple salt in ammonia, and ‘applying slight heat. A clear, faintly 
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yellow liquid is obtained. Alkaline carbonates, sulphates, oxalates, 
or phosphates, cause a white precipitate, which is the salt in ques- 
tion. It is obtained also by the addition of concentrated sulphuric, 


_ phosphoric, nitric, or muriatic acid. Alcohol and protosulphate of 


iron also produce it; but then the precipitate has to be cleared 
from oxide of iron by a little muriatic acid. 
The yellow sali is to be prepared ina similar way. The 


and phosphate of soda are the best precipitants, but some hours are | 
required for the action. A quantity of the salt to be prepared _ 
always remains in solution. Alcohol and the phosphate of soda are 
the best agents in this respect for the white salts; the sulphate of 


iron, used as mentioned, the best for preparing the yellow salt. 
The following are some of the distinguishing characteristics of 
these three salts:—the ordinary salt crystallizes in octoedra; is 
soluble. In 150 parts of water at common temperatures, and in 80 
of boiling water; is perfectly soluble in ammonia, giving a per- 
manent solution without colour; is insoluble in muriatic acid at 
common temperatures, and but little soluble by heat; is slightly 
soluble in dilute sulphuric acid: its solution is not affected by ferro- 
prussiate of soda: when heated, it does not fuse ; and it evolves 


~muriate of ammonia and chinsine 


The white salt forms an adhesive or filamentous powder is 
scarcely soluble even in boiling water; is insoluble in boiling 
ammonia; dissolves by heat in muriatic acid, and, upon cooling, is 
deposited, changed into the yellow salt; is insoluble in dilute ‘sul- 
phuric acid ; its ammoniacal solution is precipitated pale brown by 


ferro-prussiate of soda. When heated, it fuses, and then evolves 


muriate of ammonia and free ammonia. 

The yellow salt forms an adhesive or filamentous powder ; is less 
soluble than the ordinary salt at common temperatures, but very 
soluble at high temperatures, forming a pale turbid solution: it 
dissolves in ammonia by ebullition, and is converted into the white 
salt ; it dissolves in muriatic acid without. change ; it dissolves in 
dilute sulphuric acid ; its aqueous solution is precipitated yellow or 
brown by ferro-prussiate of soda. When heated, it first fuses, and 
then is decomposed, evolving muriate of ammonia, but neither free 
chlorine nor ammonia.— Kastner's Archives, xiv. 145. 


20. On Glucium and Yitrium, by F. Wahler. —Both of the 
earths glucina and yttria have been decomposed by M. Wohler, by 
a process the same as that which he applied successfully to alu- 
mina*. The metallic bases are as little oxidable as aluminum, 
and have many analogies with it. 

Glucinum.—The elucina was prepared from beryl, and being 
mixed with charcoal, and heated i in a tube, chlorine, was passed 
over it ft, and a chloride formed; this was obtained both in white 


* Quarterly Journat of Science, N. vol. iv, 209 ; vol. ii, p. ‘74. 
+ 4 Jbid, vol, iv. 
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‘acicular crystals and in a fused mass, and was.very deliquescent. 


This chloride was placed in layers in a platinum crucible with inter- 


‘vening layers of flattened potassium, the cover fixed on with a wire, 


and the crucible heated in a spirit-lamp. At the moment of reduc- 
tion the crucible became. white hot; when cold, it was opened and. 
turned upside down into a large glass containing water, which dis- 


‘solved out chlorides of potassium and glucinum, and left the metal 


elucinum as a greyish black powder, which was then separated on 


a filter, washed and dried. 


In this state glucinum has the appearance of a finely-divided 


‘metal, and, when burnished, acquires a dull metallic lustre. It 


presents no appearance of fusion. Itis not oxidized either in air or 


‘water at temperatures below 212° Fah. Ignited on platina foil it 
burns brightly into glucina. In oxygen gas the combustion is very 
vivid, but still no signs of fusion. It dissolves when heated in the 


sulphuric, nitric, or muriatic acid, or in solution of potash. It 
burns when heated in chlorine, bromine, or iodine vapour, forming 
volatile chloride, bromide, or iodide. It easily combines with sul- 
phur, forming a sulphuret, a seleniuret, a phosphuret; and an 
arseniuret may also be formed in the same manner. 
Yttrium.—tThe yttria was obtained from gadolinite, and con- 


verted into a chloride by charcoal, chlorine, and heat, as before. 
The chloride is volatile, and resembles the similar compound of 


elucinum. It was found exceedingly difficult to obtain the yttria 

pure; and, whilst forming the chloride, generally a little sulphur 

and potassium appeared in one or other part of the operation. 
The chloride was decomposed by potassium in a crucible, as be- 


fore, with vivid incandescence ; and dissolving the result in water, 


the yttrium was obtained in small scales, having a perfect metallic 
lustre and grey black colour. It is easily distinguished from glu- 
cinum and aluminum by its metallic and crystalline appearance. 
When burnished, it acquires a perfect lustre, but its colour and me- 
tallic appearance do not equal tiose of aluminum—one is to the 
other, perhaps, as iron to tin. AJuminum appears to be a ductile 


metal; yttrium, on the contrary, brittle. Yttrium does not be- 


come oxidized by air or water at ordinary temperatures. Heated 
to redness in the air it burns into yttria: in oxygen it burns vividly, 
and then gives traces of fusion. It dissolves in sulphuric acid and 
in solution of potassa. It burns in the vapour of sulphur, pro- 
ducing a sulphuret. It forms also a seleniuret and a phosphuret. 

__ From these and former experiments it results, that the bases of 
alumina, glucina, and yttria, are metals which, at ordinary tem- 
peratures, do not act upon air or water, but decompose water 
when acids or alkalies are present, and burn vividly in oxygen, 
chlorine, bromine, iodine, sulphur, selenium, and phosphorus.— 
Ain, de Chimie. 


: 21. Sulphuret of Silica.—M. Buchner mixed equal parts of silica 
and sulphur by trituration ; the mixture was put into a small glass 
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retort, and exposed to a moderate heat for several hours. The pro- 
duct was a porous grey mass, from which caustic potash separated 
only a minute portion of sulphur, and left a few grains of quartz, 
The alkaline solution deposited a fine black powder, which is the 
compound in question. —Phil. Mag., N.S. ii. 234. 


22. Observations relative to Alumina, by M. Hollunder.—The solu- , 
tion of alumine in nitric acid is readily decomposed by the influence 
of the atmosphere, even at ordinary temperatures, although eleva- 

tion of temperature increases the effect ; it is most rapid when free 
acid is present. The flocculent substance precipitated is sup- 
osed to be aluminum, oxidized to a higher degree than the alumina 
obtained by ordinary process; for at the same time the nitric acid 
undergoes decomposition, and the oxide obtained is much more 
| insoluble than ordinary alumina. Muriatic, nitric, and sulphuric 
| acids, and also the alkalies, only dissolve it partially, and that with 
difficulty, a great excess of the solvent being required. 

It is supposed that a similar per-oxygenation of alumina is oc- 
casioned by other oxidizing means, such as a red heat, or the action — 
of nitre at a high temperature, &e.—Kastner’s Archives. Bull. 
Univ. A. x. 313. 


23. Manufacture of Alum.—It has been remarked by M. D’Arcet, 
in regard to this manufacture, that heat has great influence over 
the form of the resulting salt. When cubical alum is dissolved, 
and its solution heated to temperatures above 110° Fah., a preci- 

_pitate of sub-sulphate of alumina is produced, and the solution will 
now yield only octoedral crystals. Hence may be deduced the means 
of producing either octoedral or cubical alum at pleasure. Roman 
alum is crystallized in cubes, which is a consequence of the con- 
struction of the furnaces at La Tolfa. These are so constructed 

- that they do not allow the solution to attain a higher temperature 
~ than 104° Fah. —Industriel, 1828. 


24. Ona Test for various Organic Principles an Microscopic we 
Chemistry, by M. Raspail.—In a letter read to the Academy of _ 
Sciences, last October, M. Raspail describes certain effects pro- 
duced by the action of sulphuric acid on vegetable matter, which 
he had observed by the microscope, and which he considers as en- 
abling him to ascertain, in many cases, the chemical nature of the 
smallest quantity of organic matter which can thus be made visible. 
On placing an ovarium of Avena sativa in sulphuric acid, the dif- 
ferent parts gave way very differently, some immediately dissolving 
without producing colour, others producing a fine purple colour, 
and others again not being altered in colour or acted upon in two 
days. Being led to conclude that these different appearances de- 

_ pended upon the presence of different substances in different parts, 
he tried such bodies as gum, sugar, albumen, starch, resin, &: A 
Separately none of these bodies gave the purple colour to the acid. a 
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Trying them two and two together, so soon as sugar and albumen 
of egg were put to sulphuric acid, the purple colour was produced. 
In an experiment with a fragment of the perisperme of a ripe 


grain in sulphuric acid the colour was produced; but besides, very _ 


curious and active motions were remarked, and little drops sepa 
rated from the fragment, also purple, and moving about: these 


being suspected to be oil, a drop of olive oil was put into sulphuric 


acid, and the same movements were observed, but without the 
purple colour ; the addition of a little sugar, however, immediately 
produced the colour. It was then supposed that albumen only 
produced colour with the sugar, because of the oil it contained; 
and some albuminous fibres, well boiled in water, to separate all the | 
oil possible, gave little or no colour to sulphuric acid and sugar, 
though before they gave it abundantly. . : 
- Hence M. Raspail concludes that the acid may be used micro- 
scopically as a test for sugar, albumen, oil, and resin. Thus, placing 
a vegetable organ, fresh, or having been preserved in water, in a 
drop of strong sulphuric acid, if it be observed to give a yellow co- — 


- lour to the acid, but to yield no oily drops, and occasion no motion, 


then it consists either of resin or sugar; adding a drop of oil, or 
white of egg to it, if it become instantly coloured purple, the change 
proves that the substance was sugar. If no purple colour is thus 


produced, a drop of concentrated solution of sugar is added to a 


similar preparation of sulphuric acid and the substance experimented . 


with, and if no colour is obtained, then the principle dissolved must 
be resin. If oily drops are obtained in these experiments, the sul- 
phuric sugar will render them purple; if the acid and the substance 


produce no colour, and cause no motion, but a purple colour is 


obtained by sugar, then the principle present is considered as albu- 


men; or if it be from the vegetable kingdom, gluten, which is con- 


sidered as vegetable albumen. | | | 

Examining in this way both animal and vegetable tissues, M. 
Raspail states, that all the parts of the foetus, of its enveloping mem- 
branes, and of the uterus itself, in the animal, correspond in 


-, chemical composition, 7. e. in their action with sulphuric acid, with 
_the similar parts of the vegetable creation, and that sugar accom- 
panies the albumen around the new individual, or the point at 


which its formation commences in the one kingdom as well as the 
Other. | | 

_ These phenomena of coloration disappear so soon as the acid is 
diluted, either purposely, or by attracting water from the atmos- 
phere ; a point which of course requires attention in the prosecution 
of these and similar experiments.—Bull. Univ. A. x. 267. 


25. On the Fatty Matter of Wool.—The following facts are taken 


from a long memoir by M. Chevreul, on the principal varieties of 
wool, having for object their immediate composition, for the pur- 
‘pose of ascertaining the influence of foreign matters which might 
be present in them M. Chevreul obtained 18 hundredths, at least, 
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of a fatty matter from Merino wool, which had previously been well 
washed in pure water. This matter is formed of two distinct prin- 
ciples, which differ from each other in their degrees of liquefaction. 
The one, at ordinary temperatures, is like wax; whilst the other, in 
similar circumstances, is like turpentine. Each is susceptible of 
forming an emulsion with water, and in this respect differs from 
stearine and oleine, and resembles the fatty matter of brain. 
_ When heated with solution of potash, in such a manner that 
-oleine and stearine would have been saponified, these substances 
exhibited no appearance of that change. They did not appear to con- 
tain any azote, and in that point differ from the fatty matter of brain. 
It.is singular, that woollen cloth which has been deprived of 18 


hundredths of its weight of fatty matter, does not appear more apt a 
to become dyed than it was before; though the contrary might have if 
been supposed, from the known necessity of removing the grease if 
from wool before dyeing it. Wool, which has lost its fatty matter, F 
contains the sulphur which is observed in that which has not had | if 


the former principle separated; and in either state, the wool 
treated by alum and tartar disengages a little sulphureited hydrogen.: 

It is this sulphur contained in wool which causes the production ; 
of colour, when the wool is heated in a solution of acetate of lead ;. : 
or in acetate of alumina, containing a little acetate of lead; or still | 
more strongly in protochloride of tin, &c.—Ann. de l Industrie, i. 422. 


26. Specific Gravity of Solutions of Sugar.—The specific gravity 
is taken at 64° F. The solutions are formed of one part of sugar 
in as many parts of water as are expressed in the following table:— 


Water. Water. | Water. 


6. 306. = 4... 1080 0.5... 1,832 


—Brandes. 


27. Ceric Acid.—When wax is acted on by alkalies, a species of 
soap is formed. If this soap be distilled with dilute sulphuric : 
acid, there passes over, according to M. Pfaff, a liquid which is : 
acid, and peculiar, and which contains no sulphuric acid; it is | 
powerful enough to decompose carbonates, and has been distin- 
guished as ceric acid. | | 


28. Preparation of Alizarine, a colouring principle of Madder. 
—The following processes and chemical points in the history of this aie 
substance are from a paper by M. Zenneck. To prepare alizarine, | 
the madder in powder is to be macerated in cold water and filtered; | 
the solid part mixed with a little yeast and water, fermented, then 
filtered and pressed; the solid residue is then to be digested in 
alcohol so long as a coloured tincture is obtained; the alcoholic 
liquors put together, distilled until three-fourths have passed over, 
and the remaining fourth precipitated by diluted sulphuric acid; the 
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red-brown precipitate is to be collected, dried, and afterwards sub — 
_ Or ten parts of the finely powdered madder may be digested with 

four parts of ether, in a close flask; the clear solution distilled until — 
the residue is thick like a syrup, and then this dried upon plates in 
the open air; the residue is to be powdered and sublimed. 

The sublimation is to be effected in a watch glass, or a metallic 
capsule, covered by a very low cone, on to which the vapours are 
to be condensed; the layer of matter to be sublimed must be thin, 
and the distance through which the vapours have to pass as small 
as possible; a little cotton should be placed at the orifice in the 
summit of the condensing cone, and the heat applied be moderate, 
especially at the commencement. | | | 

_ Alizarine, well sublimed, is in very brilliant, diaphanous, yellow- 
ish red, acicular, quadrangular crystals; they are soft, flexible, 
heavier than water; have an acid taste, soften when heated, 
sublime at the temperature of boiling oil, and then occasion a pecu- 
liar aromatic odour. It is nearly insoluble in cold water; one 
pound of boiling water dissolves about one grain of it. At common 
temperature, one part dissolves in 210 of alcohol, and in 160 of 
ether. It combines with and dissolves in alkalies, forming violet 
solutions; and, in fact, has all the properties of an acid. It even 
passes to the positive pole of the voltaic pile; and when boiled 
with metallic zinc, causes its oxidation, and then unites with it; 100 
parts combine with, and saturate 350’ parts of oxide of lead; so 
that it has a greater saturating power than oxalic acid. Its com- - 
position per cent. is given as 18 carbon, 20 hydrogen, and 62 
oxygen.—Annalen der Physik, 1828, p. 261. | ee 


29. Sanguinari, a New Vegeto-Alkali.—M. Dana obtains this_ 
substance by the following process from the Sanguinaria cana- © 
- densis, L. called in America blood-root. The powdered root is to 
be digested in pure alcohol for some time; a little ammonia added 
to the tincture obtained, and the latter then poured into water; the 
_ brownish precipitate is to be collected, mixed with powdered char-_ 
coal, washed with boiling water, and thrown upon a filter. The 
‘mixture on the filter collected and acted upon by alcohol yields a 
_ solution, which, by evaporation, leaves the Sangutnaria in a pearly, 
white, solid state. This substance is acrid; it reddens tincture of 
litmus, and combines with acids, neutralizing them, and forming red 
salts: it 1s insoluble in water, very soluble in alcohol and ether, and, 
by exposure to air, acquires a yellow colour. It appears to exist in 


the plant combined with a peculiar acid.—Hensman’s Rep. der Chem.. 
Phil. Mag. N. S. 151. | | 


UL, NATURAL Hisrory. 


l. Natural Nitrogen Springs.—Nitrogen gas issues in almost a 
pure state from the earth on John Bradt’s farm, in Hoosick, just 
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_ sulphuretted hydrogen gas has been observed by M. Egidi, ina natural 


within the limits of Rensselaer county, New York. It appears to 
issue from every part of a low hill, comprising four or five acres of 


ground ; for wherever there is water it bubbles through it. It issues — 


abundantly from the hill through three springs from the clear 
gravelly bottoms of each. Probably the gas accompanies the water 
from a considerable depth, for the springs are not influenced by the 
wet seasons. The underlying rock appears to be sparry limestone, 
but the detritus here is very deep.—Silliman’s Journal, xv. 234, 


: 2. Native Sulphuric Acid.—Professor Eaton. has described the 
natural occurrence of sulphuric acid in large quantities, both in a 


diluted and a concentrated state, in the town of Byron, Genessee 


county, ten miles south of the Erie canal. The place has been 
known in the vicinity, for seventeen years, by the name of the sour 
springs. ‘The place consists of a hillock 230 feet long and 100 


broad, elevated about 5 feet above the surrounding plain; its 
greatest extent is north and south; it consists of an ash-coloured 


alluvion, containing an immense quantity of exceedingly minute 
grains of iron pyrites: it is mostly covered with a coat of charred 


vegetable matter four or five inches thick, and black as charcoal; the © 
same kind of matter extends on all sides, from the base of the | 
hillock over the plain. Its charred state is caused wholly by the 
sulphuric acid. Several holes have been dug in the hill, which now 
contain turbid dilute sulphuric acid; also the depressions on the — 
meadow ground around it. The strength of the acid increasesin | 
a time of drought: when Professor Eaton examined it much rain ~ 
had recently fallen, and the acid was very dilute in most places, but 


it was strong in some, and appeared to be quite concentrated and 
nearly dry in the charred vegetable coat. In this state it was diffused 
through the whole piece of ground, which presented the charred 
appearance to the depth of twelve or fifteen inches, and in some 


_ places three or four feet. But it was every where the strongest at — 


surface. 

In wet spring seasons it appeared that adders-tongue, and some 
other plants, flowered on this hillock sooner than on the adjoining 
grounds ; but as soon as the spring rains began to decline, then the 
vegetables withered away, and appeared as if scorched. 

' About two miles east of this place is another sulphuric acid spring, 


_ still more remarkable in one respect. The quantity of water from 
the spring is in sufficient quantity to turn a light grist-mill, and yet 


there is so much sulphuric acid present in it, that the stream will con- 


stantly redden violets, and its water coagulate milk. Several other | 


sour springs were mentioned as existing in the neighbourhood. 

It is supposed that the sulphuric acid is produced in some way 
by the decomposition of the pyrites in the soil.—Silliman’s Journal, 
xv. 239, | | 


3. Native S ulphuric Acid.—The formation of sulphuric acid from 
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grotto, in the department of Aquasanta. A powerful disengagement of 

- sulphuretted hydrogen takes place there; the gas, in contact with the 
atmosphereis gradually decomposed, producing water and sulphur; 
sulphites are soon found, and then sulphates, and finally, sulphuric. 

_acid, which, as it passes over the walls, gradually dissolves the earth 


and oxides which it meets with.—Gior. di Fisica, 1827, p. 484. 


4. Large Rock Crystals —Gigantic crystals of smoky quartz are 
found in the vicinity of Paradise river, a few miles from Bridge- — 
town, in Nova Scotia. They occur in the masses of granite, or 

imbedded in the alluvion which forms the banks of the Anapolis 
river. One was found weighing 120 pounds; another weighs 
90 pounds, and presents gradations of tint from light topaz, 
through clove brown, into an opaque smoky colour, almost black. 
~ Long, slender, prismatic crystals of black schor] traverse its surface, 
and penetrate three or four inches deep into its solid substance. 
The extreme length of the crystal is 19 inches; its diameter, at the 
base, 12 inches; its six lateral planes are 9 inches in length to the 
acuminating planes, one of which, being unduly extended, is 12 
inches in length, and nearly replaces the two adjoining ones.—Szlli- 
man’s Journal, xv. 209. 


__ 5. Extraneous matters in Quartz Crystals.—Professor Eaton says, 
that the students of Rensselaer school have, during the summer of 
last year, found numerous quartz crystals in the calciferous sand- 
rock, one mile north-east from the school, which were terminated 
by six-sided pyramids at each end, and containing anthracite coal. 
They found two specimens which contained a liquid, and one which 
had a piece of coal floating in the liquid.—Silliman’s Jour. xv. 362. 


6. Large Crystal of Beryl.—A crystal of beryl is mentioned in 
Silliman’s Journal of extraordinary size. It came from Ackworth, 
N. H. It had no perfect termination, was nine inches in its trans- 
verse diameter, and weighed forty-seven pounds.—xv. p. 358. 


7. Nature of Vegetable Microscopical Spicula.—Microscopical 
investigations have enabled M. Raspail to observe certain spicule 
in Pandanus, the Orchis, Scilla, &c., and to determine their nature: ; 
those above, and all those which are about -!; of a millemeter — 
(.004 of an inch) in length, and 54,5 (.00013 of an inch) in diameter, 
are hexaedral crystals of phosphate of lime: the crystals of the 
tubercles of the iris, which are about 4 of amillemeter (.013 of an 
inch) in length, and =1, (.0008 ofan inch) in width, are rectangular 
crystals of oxalate of lime. The magnifying powers by which these 
results were obtained was from 1000 to 2000 diameters. These — 


crystals have usually been mistaken for microscopical hairs.—Budl. 
Univ. B. xv. 369. 


8. Meteoric Iron in Provence.—M. Hericart de Thury read a 
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letter to the Academy of Sciences from M. Brard, . in which the 
latter states, that there has existed a mass of iron in the commune 


of Lacaille, in Provence, for a long time, which there is every rea- 
' son to believe is of meteoric origin. —Oct. 13th. 


9. Fulgorites in Westphalia.—The very curious vitrified tubes 
which have been remarked in sandy soils, and attributed to the 
action of lightning, have been seen formed, and forming, at Senna, 
in Westphalia. The surface is a turfy soil, but beneath that occur 


yarious sands, which have been traced to the depth of 90 feet | 
whilst digging for a well. Where the superficial vegetable earth 
has been removed the wind evinces great power over the sand, car- 


rying immense quantities to some “distance. Here and there are 
deep bogs; and it appears that the sand-tubes, or fulgorites, are 
most abundant upon the edges of these bog's, and where the sand 
is uncovered. These tubes, or conduits, sometimes pass down- 


wards vertically, sometimes horizontally, but most usually in~ 


oblique directions, dividing in their course into many branches. 
In proof of the opinion “that these tubes are formed by lightning, 
MM. Brandes and Echterling, to whom the above observations 


are due, state, that a violent storm happened on the 29th of April, 


1825; in this situation they went with other persons to the place 
where the storm had been active, and found the geround furrowed 


horizontally and vertically in such a way, that the sand at the edges | 
_of the furrows was vitrified, and formed tubes, or natural conduits, 


exactly like those found in other parts of thie country.— Bull. Univ. 
A. x. 


10. Pane in Holland. —Earthquakes have been very rare 
in Holland, only ten were on record previous to last year; but 
during 1827 as many as three occurred; one on the 28rd of 
February, the second on the 21st of March, and the third on the 3rd 


‘of December. 


11. Parhelia, &c.—The following account of appearances in the 
atmosphere is given by a Moscow Journal:—OQOn the 4th of Fe- 
bruary a phenomenon equally extraordinary and magnificent was 


observed at Kiaihta, in Siberia. At sunrise, the ok being ex- 
tremely severe, luminous rays, known in Siberia by the name of — 
the sun’s ears, were perceived on both sides of that planet. At ten 


o’clock in the morning the rays changed into parhelions. An im- 
mense whitish column, similar to a comet’s tail, issued from the 


sun, which had already risen to a great elevation, and took the 


direction of the west; there was formed throughout the whole ex- 
tent of the heavens a ‘regular circle, at the circumference of which 
were seen seven images of the sun, pale and without rays, situated 


at nearly an equal distance from the sun and each other. The sun, — 
moreover, reflected on the atmosphere four large white circles dis- 
posed so as to form a pyramid, and of which two were circumscribed 


© 
j 
é 
» 
« 
ai 
t 
F 
i § 
>, 
am? 
* 
FS, 
| 
$ 
P k 
Pee 
‘ 


‘ 


Natural History. — 203. 


in the above-mentioned circle, whilst the other two were in the part 
of the horizon opposite to the sun. It was remarkable that there 
should have been four circles in the large one ; but one of them was 
effaced by the brightness of the sun, and of another only half could 
be seen resplendent with the colours of the rainbow. The Ava 
menonh continued until nearly noon. 


12. Vegetation i in Air at different Pressures. —_M. Dobereiner ~ 
two equal glass vessels of 320 cubic inches capacity each; in these 


- were put portions of the same earth in which two portions of barley 


had been sown, and moistened to the same degree. The air was — 
now exhausted from one vessel until the pressure equalled 14 
inches of mercury, and in the other it was condensed until the 
pressure, equalled 56 inches. Germination took place in equal — 
times, and the leaflets were equally green ; but at the end of 15 _ 
days the shoots in the rarefied air were only 6 inches long, but in 
the condensed air from 9 to 10 inches. The former were expanded : 
and soft, the latter rolled round the stem and solid: the former 


were wet on their surface, and especially at the extremities; the 


latter nearly dry. “I am disposed,” says M. Dobereiner, “ to 
believe that the diminution in the size of plants, as they rise on 
mountains into higher regions, depends more on the diminution 
of pressure than of heat.” ‘The phenomenon of drops of water on 
the leaves in rarefied air calls to mind the relation of a young Eng- 
lishman, who, whilst passing through Spanish America as a pri- 
soner, remarked, that “‘ on the highest mountains of the country 
the trees continually transpired a quantity of water, even in the 
driest weather, the water falling sometimes like rain.”—Bib. Uni- 
verselle, 


13. On the influence of different organic ands inorganic peneneenem 


upon Plants, by M. E. A. Zeller.—The experiments that had been 


made upon this subject have been repeated by M. Zeller, and many 


others added to them. He found that it was not poisons only which 
exerted an injurious action upon plants, but also very many other | 


substances, such as gentian, volatile oils, valerian, camphor, rhu- 
barb, ipecacuanha, emetic tartar, &c. Plants yielding poisons or 
etherial oils, faded and dried when they were made to absorb the 


substances produced by themselves. Narcotic substances, the bitter — 


and volatile oils, and alcohol, exercise their influence upon the prin- 
cipal vessels of the plants, and then gradually extend it to the cir- 
cumference of the leaves: the nitrate of baryta, emetic tartar, and — 
many other salts, on the contrary, first act at the circumference of © 


_ the leaves, then on their central parts, on the leat’ stalk, and the stem. 


Sensitive plants lose the power of contracting their leaves by the 
action of laurel water, opium, and nux yomica. Camphor makes them 
contract, and then they no longer dilate again. Poisons do not act 
upon monocotyledonous and dicotyledonous plants in the same man- 
ner: many among'st the latter suffer severely. Coniferous plants 
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are but little sensible, and the same is the case with fatty li 
and those with hard leaves. Plants which have suffered the action 
of poisons without perishing, lose their leaves, and of the branches 
which have suffered, most of them shoot forth with new vigour, 
The influence of rain and dew seems advantageous to them. All 
salts are injurious when used in large quantity, but, when used in 


small quantity, they importantly assist the powers 3 of vegetation, — 


Univ. B. XV. 369. 


‘the experiments made by MM. Marcet and Macaire Prinsep, on the - 


14. Poisoning of Plants by their own juices.—In consequence of 


effects of poisons on plauts, the latter was induced to examine what 


would take place if a plant producing poison was acted upon by its 


own product. The. experiments were made with Datura Stramo- 


nium, Hyosciamus Niger, and Momordica Elaterium i. Recent 


branches of these plants, placed in solutions of from one to five 
grains of their respective extracts in one ounce of water, soon faded, 
and died in two hours ; whilst similar branches, 1 in water containing 
as much gum, underwent no change. i. Branches plunged into 


water mixed with the recent juice of the plants suffered in the 


same way. iii. Plants of the above-named kind growing in pots, 


when watered with solutions of the extract taken from their own 


branches, soon faded and died. 

Hence it appears that, as poisonous animals may be destroyed 
by their own poison, so is the case with vegetables. M. Macaire 
Prinsep thinks that either the extract becomes poisonous by changes 


effected upon it by the air, or else that different vessels in the plant 


contain different products. As to the action of air, he says, that the 


recently expressed J juice of all these plants, when put into confined 
portions of air, absorbed oxygen, and gave out an equal volume of 


carbonic acid; but, then, the juices of other plants do the same.— 


Mem. de Genéve. 


15. Method of stains 2 Roses of al all kinds twice in the year— 


The following directions, by M. Douette Richardot, are to enable 
the amateur to ee as fine roses in September as he did in the 
preceding June. i, Immediately after the first flowering, the shrub 
is to he deprived of every leaf, and those branches which have borne 
roses cut so that only two or three buds shall remain. The cuiting 


of the weaker branches may be in a less degree. If the weather be 


dry when the leaves are removed, it will be necessary to thoroughly 
water the stem, for several days, with the rose of the watering-pot: 
in this way, the sap will not be arrested. ii. ‘Then the brush is to 
be used, and the rose tree well cleansed by My so that all mouldiness 
shall disappear: this operation is very easy after an abundant rein. 


iii. The earth about the rose tree is to be disturbed, and then twenty- 


four sockets of calves’ feet are to be placed in the earth round the 
stem, and about four inches distant from it. The hoofs of. young 
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calves are the best, and give a vivid colour and agreeable perfume 
to the roses. These are to be placed with the points downwards, so 
that the cups shall be nearly level with the surface of the earth, 
and the plant well surrounded. This operation is to be repeated in 


_ the November following. These hoofs, dissolved by the rain or the 


waterings, form an excellent manure, which hastens the vegetation, 
and determines the reproduction of flowers. iv. Two waterings per 


_ week will suffice in ordinary weather, and they should be made with 


the rose of the watering-pot, so that the hoofs may be filled; but, 


if the atmosphere is dry, it will be necessary to water the plants 


every evening; and in the latter case it will be necessary, from time 


to time, to direct the stream of water on to the head of the tree.— 


Bull. Univ. D. x. 342. 


16. On the Plantation of Potatoe Buds.—-M. Grebel, a clergyman. 
of Ringleben near Erfurt, made some experiments on this subject 
in 1826. Notwithstanding the great dryness of the weather, the 
produce much surpassed his expectation, since each sprout yielded 
from three to four pounds of potatoes, and some of the potatoes | 
weighed nearly a pound each. He remarked that, according to his 


experience, the early potatoe called Hernkartoffel, by Putzsche, is 


the most advantageous for this method of propagation: a single 
germ gave sometimes from six to seven pounds of potatoes.— 
Allgem. Anzeiger, Bull. Univ. D.x. 314. 


17. Subterraneous Growth of Potatoes.—A mixture of two parts 
Danube sand, and one part common earth, was laid in a layer an 
inch thick, in one corner of my cellar; and, in April, thirty-two 
yellow potatoes with their skins placed upon its surface. They 
threw out stalks on all sides; and, at the end of the following 
November, more than a quarter of a bushel of the best potatoes 
were gathered, about a tenth part of which were about the size of 
apples—the rest as large as nuts. The skin was very thin; the 
pulp farinaceous, white, and of a good taste. No attention was 
given to the potatoes during the time they remained on the sand, 
and they grew without the influence of the sun or light. This trial 
may be advantageously applied in fortified places, hospitals, houses 
of correction, and, in general, in all places where cellars or subter- 


raneous places occur, being neither too cold nor too moist, and 


where it is important to procure a cheap, but abundant nourishment 
for many individuals. —Mercure de la Sowabe—Recueil Industriel, 


«1B. On the Gossamer Spider, by Mr. Bowman.—Several of these 
little insects were arrested in their flight, and placed upon the brass 
gnomon of a sun-dial: in a short time they prepared for their 


 aérial voyage. Having crawled about to reconnoitre, they at last 


turned their abdomens from the current of air, and elevated them 
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almost perpendicularly, supporting themselves solely on the claws 


of their fore legs; at the same instant shooting out four or five, 


often six or eight, extremely fine webs, several yards long, which 


waved in the breeze, diverging from each other like a pencil of 
rays, and strongly reflecting the sunbeams. After the insects had 


remained stationary in this apparently unnatural position for about 


half a minute, they sprung off from the stage with considerable 
agility, and launched themselves into the air. In a few seconds 


after, they were seen sailing majestically along, without any apparent 
effort; their legs contracted together, and lying perfectly quiet on 
their backs, suspended from their silken parachutes, and presenting 
to the lover of nature a far more interesting spectacle than the bal- 


loon of the philosopher. ‘ One of these natural aéronauts I 


followed,” says Mr. Bowman, ‘‘ which, sailing in the sunbeams, 


had two distinct and widely diverging fasciculi of webs ; and their 


position in the air was such, that a line uniting them would have 


been at right angles with the direction of the breeze. —Magazine of 
Natural History. 


It would be very interesting to know, whether the gossamer 


threads thrown out by these insects are in an excited state of elec- 


tricity: their divergent state would seem to imply they were ; for 


there seems to be no other natural cause which could prevent them 
from coming together, especially before the insect had left its 


resting-place. If electric, then neighbouring bodies, as the hand 


or branches of a tree, or a stick, &c., would attract them; but care | 
would be required in making the experiment, from the readiness 


with which these threads would move upon disturbance of the air. 
If electric, then it would be important to know whether they were 


positive or negative ; which their attraction, or repulsion, by a stick 


of sealing-wax, rubbed on the sleeve of a coat, would at once deter- 


mine. It is well known that these threads are almost perfect — 
insulators of electricity, and would retain a charged state for a Hee, 
time in a dry sunny atmosphere. —d. 


19. Instinct of Spiders.— A small spider (Epeira Diadema, 
Latreill) had spread its net between two neighbouring trees, at the 
height of about nine feet. The three principal points to which the 


‘supporting threads were attached, formed here, as they usually do, 
an equilateral triangle. One thread was attached above to each of | 


the trees, and the web hung from the middle of it. To procure a 
third point of attachment, the spider had suspended a small stone 
to one end of a thread; and the stone, being heavier than the 
spider itself, served in place of the lower end point, and held the 


web extended. The little pebble was five feet from the earth. The 
whole was observed, and is described, by Professor Weber, of 


Leipsig.— Archive fiir Anatomie, 1827, 


20. On the Seaual Instinct of Insects, by J. H. Davies.—It has 
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been asserted, that the circuitous flight of the butterfly tribe arises 
from one sex pursuing through the air the track of the other; and 
that, if an unimpregnated female of the Phalena quetcus (egger 
moth) be carried in a gauze cage into the haunts of that species, 
numbers of the males will be attracted, so as to be easily captured. 


J have never had an opportunity of verifying this fact; but, from a 
circumstance which occurred to me during the past year, [ have no 


doubt of its correctness. | 
I was engaged in rearing lepidopterous insects from the larve, 


and had a great variety of the pupe of different species. One _ 
evening, I found a female Sphinx ocellata just emerged, which, in 


lifting from the floor, ran up my arm and round the collar of my 


coat: two hours after, on returning to my study from shutting | 
some glass frames in the garden, a very fine male, of the same 
species, was fluttering on my shoulder, where the female had pre- 


viously crawled. But a still more curious fact, which must appear 
almost incredible, remains to be stated. Two females of the sphinx 
populi were evolved. ‘The next day I found three males in the room. 
As no one had entered it in the interval, nor was there apparently 


any mode by which they could gain access, I was somewhat puzzled | 


to account for their appearance. ‘The same evening, however, the 
mode of entrance was made apparent, by two more males, of the 


"same species, coming down the chimney; one of which fell into a 


vase standing on the fire-place, where I captured it before it could 


extricate itself. Afterwards, upon occasion of the evolution from 
the pupa state of females of the Phalena bucephala and Phalena 


salicis, the windows of my study were completely besieged by males 
of the same species, which, upon throwing open the windows, 
eagerly rushed in. | | 


21. American Sea-Serpent.—Mr. Samuel Mitchell has, in his 
““Summary of the Progress of Natural Science for the last few 
Years,” given an amusing account of the progress of sea-serpentism. 
It was read before the New York Lyceum, and is inserted in the 
American Journal of Science, xv., p. 351, although not thought 
conclusive by its learned editor, Dr. Silliman. ‘The first sea-serpent 
was a steam-boat, which, being established at Boston to coast along 
the shore, and from its powers and capabilities competent to injure 
the business of small boats, was described as a sea-serpent that 
had been seen off Nahant and Gloucester, and had probably come 


_ there to consume all the small fish in the place. This was received 
by many as a serious account, and believed accordingly. — 


Another sea-serpent history arose from the circumstance, that a 


small sloop, called the Sea-serpent, having been passed by another. , 
vessel, the captain of the latter, when asked, upon his arrival at — 


home, for news, said he had seen a sea-serpent, and then described 


its bunches on the back, the action of its tail, and other parts; all 
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of which being understood literally, actually — in print, as 
evidence for the existence of the animal. 

Then a piece of the skin of the bony scaled pike was taken for 
part of a sea-serpent’s hide. A speckled mother duck, with a 


numerous brood of young ones swimming after her in a line on 


Lake Ontario, was described as the serpent itself. And from such 
occurrences as these, perhaps, mingled with careless observation of 
the motions and appearances of porpuses, basking sharks, and bale- 
nopterous whales, appears to have originated every thing that has 
been said about American sea-serpents, 


22. Living Molluscous Animals in Diluvial Dépotite. The fol- 


lowing statement is by Professor Eaton, of New York:—“ The. 


diluvial deposits in the great diluvial trough, through which the 
Erie canal is made, contain ridges of hard, compact gravel. A re- 
_markable ridge of this kind lies in an oblique direction across the 
canal, running south-westerly from the village of Rome sixteen 
miles west of “Utica. While cutting through this ridge, the work- 
men found several hundred of live molluscous animals. They were 
chiefly of the Mya cariosa and Mya purpurea (Uni of Bruguieres 
and Barnes). I have before me several of the shells from. which 


the workmen took the animals, fried and ate them. Mr. Brainard, 
who now resides at the place, and keeps a public-house on the | 


banks of the canal, was present at the time, and will give the 
curious a satisfactory account of it. I have received several of the 
shells, with satisfactory assurances that the animals were taken 
alive from the depth of forty-two feet in the same deposit, and near 
the same place. 

“« My object is to present a case where the deposit is decidedly 
diluvial ; consequently these animals must have lain from the time 


of the deluge: for the earth in which they are found is too com- 


pact for them to be produced by a succession of generations. 
Therefore the lives of these animals are greatly prolonged by ex- 
clusion from air and light, or their natural age is more than 3000 
years. 


“These fresh-water clans of 3000 years old precisely resemble 


the same species which now inhabit the fresh waters of that district.” 
—Sillimaw s Journal, xv. 249. 


23. Polar Red Snow.—According to the chemical examination 
of the red snow brought from the north by Captain Franklin, 
MM. Macaire Prinsep and Marcet are inclined to think it may be 
‘of animal production and not vegetable, 7. e. to consist of animals 
or animalcules. The analogy of this substance to a red matter, 
taken from the lake of Morat, was one amongst other reasons for 


this opinion, and also the circumstance that gelatine (containing — 
azote) has not as yet been found in the vegetable creation, whereas — 


it is in this red snow.— B7zb. Universelle, xxxix. 290. 
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24. Comparison of Respiration and Combustion.—lIt has usually 
been supposed that a comparatively small proportion of carbonic 


acid gas will render an atmosphere quite unfit to support respira-_ 
tion, and sometimes 6 per cent. has been said to be the limit of . 


respirability. This, however, has been long known to be exagge- 
rated; and lately M. Ferigo has had an opportunity of observing, — 
that air charged with nearly 17 per cent. could be breathed for 
some hours consecutively. A well was in progress in the commune 
of Triuggio, in the Milanais, at the bottom of which candles would 
not burn: it was found, nevertheless, that men could work 
there; and in fact a workman continued to labour for three hours 
at a time, being then relieved by another workman, who had to 
remain for the same period, and so on. ‘The air in this well being 


collected and analysed, extinguished inflamed bodies when plunged 


into it, and by analysis was found to contain one-sixth of its volume 


of carbonic acid gas.—Giornale de Fisica, 1827, 433. 


(25. Spontaneous Human Combustions.—That cases happen in 
which the human being, even when alive, undergoes a sudden de- 
struction, as if by a consuming process, cannot be doubted ; and 


these are now so numerous as to have induced M. Julia de Fon- 


tenelle to read a paper on the subject to the Academy of Sciences 
at Paris. Fifteen instances are particularly described by him, from 
the details of which the following general results are obtained :— 

1. Generally those who have died by spontaneous combustion 
have indulged in excess of alcoholic liquors. ii. The combustion 
is almost always general, but in some cases may be partial. iii. It 
is rare amongst men; the women have, in almost every case, been 


aged. iv. The body and the viscera have always been burnt, whilst 


the feet, hands, and top of the head, have almost always been pre- 
served. v. Although it is known by experience that a very large 
quantity of wood is required to burn a corpse, this particular kind 
of incineration occurs without inflaming the most combustible sub- 


stances of an ordinary kind near it. vi. It has not been shewn in 


any case that the presence of an inflamed body is necessary to 
commence this kind of combustion. vii. Water, instead of extin- 
guishing the flame, appears to give it more activity ; and when the 


flame has disappeared, the combustion proceeds within. viii. They 


occur more frequently in winter than in summer. ix. The cure of 
general combustions has never been effected, only of partial ones. 
x. Those to whom it has happened have experienced a sensation 
of strong internal heat. xi. It is suddenly developed, and con- 
sumes the bodyin a few hours. xii. Those parts which are not 
reached by the fire are affected by sphacele. xiii. A putrid dege- 
neration ensues which causes gangrene. xiv. The residue of ‘this 


combustion is composed of greasy cinders and an unctuous fatty 


matter, both having a fetid odour, which is perceived at a great 


distance. 
These results shew the inapplicability of the explanations which 
JAN.—MARCH, 1829, | 
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have sometimes been given of this effect. Considering how much 
fuel is required to consume a corpse, it is impossible to suppose 
that, in these cases, the combustion is occasioned by the inflam- 
mable nature of alcohol, or of hydrogen, which may be supposed 
to be evolved; and again, the ordinary products of the combustion 
of animal matter is a very spongy, black, shining charcoal, fetid, 
and incinerating only at a very high temperature, whilst im sponta- 
neous human ccmbustion the temperature produced is so low as 
not to infiume neighbouring bodies. 

M. Julia de Fontenelle, therefore, considers this case of com- 


bustion to depend upon a very advanced and putrid degeneration _ 


of the system, which suddenly produces very combustible sub- 


stances at the expense of the muscular fibre, &c. and these 
inflaming, spontaneously, (by means of the opposite electri-— 


cities, &c.) cause the resulting effect. This degeneration is con- 
‘sidered as presenting a perfect analogy with vegetable putrid fer- 


mentation and putrefaction. The putrefaction of vegetables is | 


_ known to occasion the developement of so much heat as sometimes 


to cause their inflammation. | 
These human combustions do not depend upon the combination 


_. of the oxygen of the atmosphere, because, Ist., there is not sufficient 
heat evolved; 2nd., there is not the production of a charcoal | 
requiring a high heat for its incineration; 3rd., there are no 


-ammoniacal products formed. The effects appear to depend 
altogether upon a new arrangement of the elements previously 
existing in the human body.— Bull. Univ. C. xv. 245. | 


26. Method of stopping Hemorrhage from Leech-bites.—Occa- 


sionally leech-bites, left to themselves, bleed excessively, even so 


much as to endanger life; and cases have occurred where ail the 


usual means of stopping the issue of blood, when tried, have 
failed. ‘The Marquis Ridolfi then says, that the application of the 


_ cupping-glass to the point from which the blood escapes is always _ 
successful. He uses a very small glass when the hemorrhage pro- . 


ceeds from a single bite, and a larger one when it issues from several 
near to each other. Almost immediately on the application of the 
glass the blood forms a clot over the bite, which suspends the 
hemorrhage. ‘The formation of this clot takes place with great 
facility, even in subjects in whom the blood is very thin and 
aqueous. ‘The glass is allowed to remain on for a few minutes, until 
the integuments become tumefied. Care must be taken in remov- 
ing it not to disturh the coagulum, as only the fluid part of the 
blood should be emptied, and the glass is to be applied again and 


again, until the hemorrhage has completely ceased.—Med. hep. 


95. 


27. Arabian Mode of curing Fractured Limbs.—The Orientals 
will never consent to have a limb cut off. Their practice is to lay 
the limb upon an oiled mat, after reducing the bones, and the 
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inclose it in a case of gypsum, or plaster of Paris, an operation — 
which they perform much in the same way as is practised by 
statuaries to take the cast of a limb. They first pour the plaster of 


Paris under the limb, until it rises to such a height as to touch the 


whole lower surface, filing up all inequalities, so as to form a 
sort of bed, placing, at the same time, a few hollow reeds at 


proper distances, and in such positions as to serve to conduct away, 
through the plaster, any fluid that might collect in the gypsum 


case, from the wounds, &c. When this becomes firm, which it does 


in a very short time, the limb is next covered with the same plaster 
_of Paris, so as to inclose it completely, and, on hardening, to form 


a light case, or plaster boot, to keep the parts in as natural a posi- 
tion as possible. They next make a sort of furrow, or channel, 
in the soft plaster, on the upper surface, to receive such vulnerary 
fluids, during the treatment, as they think conducive to the cure, 
and which filter through the gypsum, to humect the leg at pleasure. 


_ To render this upper shell more easily removed or changed during 


the cure if necessary to examine the state of the parts, &c., they 


make deep incisions into the soft plaster, both lengthwise and 


across, though not quite through, by means of which the upper 
case is removed without disarranging the limb. The firmness of 
the lower part, or bed, makes the removal of the whole boot prac- 


 ticable, should such a measure at any time be found expedient. 


It will be remembered that Baron Larrey has lately practised a 


somewhat similar mode of treatment for fractured limbs with much © 


success. The Baron does not make use of a case of plaster of 


Paris, but surrounds the limb with bandages which have been 
soaked in some glutinous matter, which forms nearly as firm an 


envelope as plaster of Paris.—Med. Journ. xxxil. 175. 


28. On some New Species of Fossil Hyenas, discovered in the Cavern 
of Lunel Viel, near Montpelier. By MM. Jubes de Crietol and A. Bra- 
vard.—Among the fossil animals, the hyzna is one of those which has 
been most frequently met with in the superior strata of the tertiary 
formations. ‘They have been found in France, England, Germany, 
Hungary, Italy and Switzerland, most frequently in the caverns 
which were their former dens. In some places the number of the 
individuals of this species is truly surprising ; still more than one 
species has not hitherto been met with, and upon that M. Cuvier 
bestows the name of the fossil hyena. This hyena, the strongest 
and the largest which ever existed, approached, as appears from 
the dimensions of its skeleton and the form of its teeth, the hyena 
of the Cape, the spotted hyena, which is also the largest and most 


fierce of the living ones; the fossil species, however, surpass it 


considerably. A second species of living hyena, smaller and less — 
strong than the Cape hyena, is the hyena of the Levant, the striped 
hyena, which had not as yet been found in a fossil state. M. Cuvier 
insists principally upon this circumstance, when he says, “All 
the heads and lower jaws of hyenas from Germany, England, and 
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France are of one aud the same species, and contain teeth alto- 
cether similar to that which, I may say, is applicable to them all.’ 
Professor Buckland, who has had greater opportunities than any» 
other person of examining fossil hyenas, has, likewise, stated that 
_ the striped one is never met with in a fossil state, so that it was not 
without astonishment he saw the one we showed him. We have, in 
fact, met with the striped hyena, or at least a species very nearly 
allied to it, in the cavern of Lunel Viel, which it formerly inhabited, 
as well as the fossil hyena, a denomination now insufficient, since — 
there are at least two species of fossil hyenas; we say, at 
least two species, for it appears to us that there exists a third ; but 
prior to examining the motives which induce this belief, we must 
detail the characters which enable us to recognize the striped fossil 
hyena. 

Although the skeleton of the Cie wre and that of the Levant 
have nearly the same specific characters, still there are sufficiently 


decided differences to distinguish one from the other: the head and 


the teeth, for example, offer sufficiently sure characters ; but among 
the teeth, one in particular carries with it a certain decisive mark, 
sufficient of itself alone to distinguish the Cape from the Levant 
hyena: itis the last molar of the lower jaw, called la carnassiére, 
and that is the very one which we found in a fossil state. The 
difference between these moler teeth in the two species is this: 

in the Cape, as in the fossil hyana, this molar has two ¢éutting 
lobes (Fig. 1.) and a tubercle at its posterior part; in the striped 
living hyena, and in the individual of this species, which we found in 
a fossil state, (Fig. 2.) this last inferior molar has also two cutting 
lobes, but the tubercle behind is larger; and beside, an essential 
character, which is wanting in the hyena of the Cape and in the 
fossil one hitherto known, is, that the posterior lobe has at the 
base of its interior face a prominent tubercle (a), which is found 
only in the striped living hyena and in the analogous fossil one. 
Here, in our opinion, are very simple and easily distinguishable cha- 


racteristics, which sufficiently prove the existence of a new fossil — 


hyena, which we shall denominate the striped fossil hyena, or hyena 
of Montpelier, in opposition to the received names of striped living 
hyena, or hyena of the Levant. We have sufficient grounds, as has 
been seen, for connecting our hyena with the striped one, but we do 
not, on that! account, absolutely declare it to be the same species ; 
we only think it is to this last it ought to be inferred, rather than 
to any other, on account of the identical character of the teeth, 
which it is known are among quadrupeds what is most constant, 
and least subject to the variations so frequent in the colour of their 
skins and in their dimensions. 

As for habits, it is probable, they must be the same with those of 
hyznas of the present day, only, on account of its greater height and 
strength, it may be presumed it was more formidable, and, perhaps, 
was not contented with devouring the putrid carcases of other 
apimals, but even Macealyad attacked them ; lor the modern hyena, in 
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spite of its voracity, is so great a coward, that, according to 
Dr. Sparmann, it is only in extreme cases it will contend with a 
common dog of the African planters. ‘‘ Altogether, voracious as it 
is,” says this traveller, “it dares not attack, openly, either oxen, 
cows, or horses, nor any other large animal, as long as they 
seem disposed to resist, and evince no sign of fear; but, on the 
other hand, it has the art to attack them unexpectedly, uttering at 
the same time a strange and horrible cry. It is well known,” he 
adds, ‘that in dark nights they are met with round the butcheries 
of the Cape, where they devour the bones, the skins, and all that 
is thrown there, carrying away with them what they are unable to 
eat. But this very gluttony of the hyzena, and its disposition to con- 
sume all that comes in its way, is it not a striking instance of the 
prudent economy of nature? The flowery plains of the Cape would 
goon become hideous, and strewed with the carcases of the innu- 
merable animals which pasture and die there in such rapid suc- 
cession, if nature had not visibly charged the hyena to clear the 
stage. I might have said the hyena alone, for the lions and the 
tivers never eat the bones, and are not fond of carcases.. We may 
add to these observations, that the hyena, in spite of its astonishing 
- voracity, is capable of supporting hunger for a long time; the 
cowardice with which it attacks living animals also announces that 
it is destined to hasten the end of every animal worn out by age, 
or sick, or lame; to consume the other remains and refuse of the 
animal kingdom ; but that it is not designed to destroy the animals’ 
necessary for the propagation of their species.” This description 
will show that the bones accumulated in the cavern of Lune] Viel, 
having the evident marks of teeth *, prove the habits of the hyena 
of Montpelier to have been the same as those of the animal at the 
Cape of Good Hope, and that, like these last, they carried away 
and devoured the bones of every other sort of animal. The oreat 
quantity of their excrements in this cavern proves that they lived 
there, and that, as in Africa, they carried thither the carcases of — 
elephants, rhinoceroses, wild boars, and stags, which inhabited the 
country round. They inhabited caves like those now existing. 
Buffon states that the hyena takes up its abode in dark caverns, and 


__ *These marks are so well preserved and so perceptible in some pieces, that it may | 
be known by what species of tooth they were bit. Thus traces of the incisors, the 
false molars, and the carnassiéres may be recognised. The teeth, which were not wort 
down, have left on the bones marks which resemble the stamp of a conical sharp — 
punch. The traces of the incisors are like grooves, or parallel furrows ; they are seen 
only in the spongy parts of the bone. The false molars, worn and mutilated at their 
point, have produced prints shaped like ‘small stops, or semicircles, which succeed 
each other, because these molars, by compressing the bones, made at first many con- . 
secutive round holes, which holes finished by dividing into two portions where the 

tooth pierced into the bone more deeply. The carnassiéres, the last of the molars, 
left marks similar to what the repeated blows with a chisel would have done cutting — 
‘in the same place. Mr. Buckland, who examined them with us, found them exactl 
resembling what he had seen in other caverns, and what are at present taken by living 
hyanas, His experiments on this subject are too well known for us to detail them here. — 
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in the clefts of rocks. Besides it is now the opinion of most philoso- 
phers, of Mr. Buckland and M. Cuvier in particular, that these 
hyenas lived in the caverns wherein they are found to be buried. 
Relative to the bones of caverns M. Cuvier writes, ‘ All these 
bones and these teeth are accumulated on the ground, broken and 
gnawed, and on them are even found traces of the teeth by which 
they were broken. Likewise excrements, which have been recognised _ 
as perfectly similar to those of the hyena, have been found there. The. 
most abundant deposit of hyena bones that has been seen is the ca- 
vern of Kirkdale, in Yorkshire, where their number is marvellous. It. 
is found, nevertheless, that the habits of this ancient hyzena resemble 
those of the modern one; and Mr. Buckland has happily applied 
to his cavern of Kirkdale this passage of Busbequius, which seems 
to describe it. ‘‘Sepulchra suffodit, extrahitque cadavera, portatque 
ad suam speluncam, juxta quam videre est ingentem cumulum os- 
humanorum veterianorum et reliquorum omne genus anima-_ 
lium.” If the hyznas of Kirkdale have not heaped up human bones 
with those of the many herbivorous animals of which their cavern 
is full, it is because they found neither dead nor living men in their 
vicinity ; and this fact may be considered as an additional proof 
_ that our species did not dwell with the animals, which I now bring 
to light.” We may apply this remark to the cavern of Lunel 
Viel, which, visited by men well versed in anatomy, has never 
disclosed any human remains. But, nevertheless, as in other 
caverns, the animals found there resemble more nearly those now 
alive ; they date from an epoch posterior to the age of the paleo- 
theriums and anoplotheriums, to which there are at present none 
analogous, and the discovery of hyenas, similar to the modern 
ones, also confirm the principle laid down by M. Cuvier, 
that in the caverns the carnivori approach more nearly than 
elsewhere those now. upon the earth. The causes then 
were, doubtless more similar to those now operating; and a 
single revolution separates that epoch from the one in which we 
live. Itis in, fact, to this last revolution of the globe that the 
immense inundation, which partially filled the caverns and the 
clefts in the calcaire grossier (London clay,) and oolite formation, — 
which are found in almost every part of Europe, with mud and_ 
gravel, must be attributed. These extensive currents have left in 
the environs of Montpelier very considerable deposits which may. 
be easily recognised; a loose bed, a diluvial stratum which has 
not been covered by any other ; a calcareous earth, argillaceous, of 
a light red colour, which is found on the surface, and abounds in 
flints, gravel, calcareous and quartz pebbles, from a chain of 
mountains which border the Mediterranean. At Cette, this dilavium 
rests on the oolite formation, and penetrates the clefts of the 
dolomite, which forms the lower part of the mountain of Cette, 
where it is hardened by the stalactites, and forms the osseous fissures 
_ described by M. Cuvier. Around Montpelier it rests on the upper _ 
marine formation, and the fresh-water calcareous formation; 
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farther on, towards the north-east, it rests on the calcaire grossier _ 
(London clay formation), into which it enters and forms the osseous 
fissures which we have discovered at Vendargars, in the forest of St. — 


~ Antoine, and in the quarries of St. Julien. It is most clearly seen 
near the town of Lunel, where is the cavern containing the bones 


into which this diluvium rushed, leaving around great heaps of this _ 
very red earth, gravel and pebbles, which are to be met with in great 
abundance, particularly on the borders of the high road from 
Montpelier to Nantes, at the hill of Montregret. : | 
Nothing, therefore, in geology appears to us better established 
than this opinion, that the result of the last revolution of the globe 
was a vast inundation which covered our continents ; overwhelmed 
the plains and small hills with mud and gravel, filling up the 
erottoes and crevices, carrying with it the animals it met in its pro- 
eress, and precipitating them into the pits over which it rushed, and . 
of which many had served as dens for wild beasts; that all the 


animals, as the elephant, the rhinoceros, the lion, which are now . 


found only in the torrid zone, inhabited our climate; and the dis- 


covery which we have made recently at Pezuas, of the elk and the 


reindeer, associated with the elephant and the hippopotamus, is 
an additional proof in favour of M. Cuvier’s opinion, that the 


elephants and rhinoceroses of the ancieut world were inhabitants 


of cold countries. 


Having then announced the existenee of a new fossil hyena, and - 
offered our reflections regarding its habits, the places it inhabited, 
and the causes of its destruction, we must revert to our third fossil - 
species, observing that what we have said with respect to the first 
applies naturally to this one, and that we do not attribute its pre- 
sence in the same cavern to any other causes than we have assigned 
for the last, viz., that there also it had chosen its den; in fine, that 
the same cause of destruction overwhelmed them at the same time, 
and that at an epoch anterior to any recorded in history. | 

After having admitted two species of living hyenas, the striped 


and the spotted, M. Cuvier says that there exists in the Museum 


of Natural History at Paris, a hyena, but of what country it is a na- 
tive he is ignorant, and which he believes to form a third species, 
or to be a variety of the striped hyena. Its skin is neither striped 
nor spotted ; it is less strong than the other two species; and its 
teeth closely resemble those of the striped hygna, only that the in-. 
ternal tubercle of the posterior lobe of the last lower molar tooth is 
less sharp, less prominent than in the striped hyena. Here, then, 
are teeth in which the characters are perfectly similar to those in 
our third species of fossil hygena in the cavern of Lunel Viel. These —- 
teeth of the lower jaw have two cutting lobes; they have a promi- 

nence in their posterior part, and a tubercle round the base of the 


_ posterior lobe, but this tubercle is very much less than in the teeth 


of the striped living and fossil hyena; and an important particular 


“ which distinguishes them also from every other species is, that this 
_ tubercle is not in the same place as in the other species; it is much 
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more behind, and joins the other prominence, from which, neverthe- 
less, it.is quite distinct. The ledge or collar of the anterior part is 
scarcely perceptible. I am ignorant if all this hold good with the 
hyena from an unknown country of which M. Cuvier ‘speaks, forhe — 
is silent on this point which it would be curious to verify. In Fig, 3 
we give a representation of this tooth, presuming that all those we 
have mentioned still adhere to the jaw-bones, and are preceded by 
many others which have all the characters of the teeth of hyenas, so 
that it is certain they do not belong to any other carnivorous animal, 
and it is only to avoid a useless multiplication of figures that we 
have given it singly. 

This would be the place to discuss many ‘interesting questions 
relative to other parts of the skeleton of the fossil hyenas of the new 
species : it is to be presumed that objects would not be wanting 
for in the great number of bones that we have seen in the able 
collections pf Montpellier, there are heads belonging to different 
species ; but hoping that the researches which government is causing 
to be made in the cavern of Lunel Viel, will enable us to examine | 
a greater number of objects, we shall defer penning of them till 
those labours are terminated. 

Although we have expressed ideas apparently very different Sion 
- those which M. Marcel de Serres has published in his different me- 
moirs on caverns and fissures containing bones, our opinion does 
not differ in the end from his, but in a few points which are most 
essential in the question we have been discussing. ‘The important 
point is to consider the fissures and caverns as filled up at the same 
time by a general cause; and on this fact we agree with him, but — 
we differ in this: he supposing that the animals, the remains of 
which are found in our caverns, were all carried thither by a current 
alone ; while we, on the contrary, suppose, that the strange collection 
of these animals in the same place is principally owing to successive 
generations of hyenas having inhabited these caverns; thinking, 
however, that among the bones some may have been brought by 
the inundation which filled up these same caverns with, mud and 
pebbles. 


Fig. 1. The last molar ‘ih (carnassitre) of the lower jaw ” the 
Cape Hyena. 
| 3. 
Fig. 1. 
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29. Description of a Pastenaca (Raia Pastenaca of Humboldt), 
from the river Meta in South America. By M. Roulin. 


Lak Fig. 1. The pastenaca of Humboldt, under side. 
Fig.2, Ditto ditto, upper side. 
Lae | Fig. 3, Double sting of the tail of a pastenaca about one-fourth larger than that | 2 

of which I have given the dimensions, 
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The rays, and even the cartilaginous fishes in general, with the 
exception of the petromyzons, the lampreys, are considered at 
the present day as belonging exclusively to the sea. Yet paste- 
nacas exist in many rivers of southern America, and sometimes 
many different species of them are met with in the same waters, 
Thus, in the upper part of the Meta, in the province of Saint Mar- 
tin, there is a spotted pastenaca, and also a black one, which I now 
make known, distinguishing it by the name of the celebrated 
traveller, whose labours have thrown most light upon the natural 
history of this country. ‘The two pastenacas which served me for 
this description, were harpooned by a fisherman of the village of 
Giramena; in size they were exactly similar; when presented to 
me, they were mutilated, the tail being cut off above the sting, for 
fear that any one who handled them imprudently should be hurt, but 
_the stings themselves had been preserved, they being used as points 
to the long arrows, which are poisoned with the Woorara. I pro-— 
cured one of these stings, which I have since deposited in the col- 
lection of the Museum of Natural History of Paris ; the end of the 


tail upon which it was supported, had been stripped of its skin, so. — 


that I could not personally ascertain if this tail wanted, as they as- 
sured me it did, a fin at itsextremity. The shape of the body of this 
pastenaca is elliptical, the back ofa dark olive brown colour, marked 
_ with small black converging lines, which together form a curve, 
terminating in several sloping faces; the eyes are small, prominent, 
placed on a sort of peduncle, directed upwards, a little outwards 
and forwards: immediately behind, and a little outwards, there 
exists on each side a rather large opening, which dips under the 
peduncle of the eyes. The belly is very white in the middle; the 
mouth, curved, is furnished with blunt teeth, arranged symmetri- 
cally ; in front is the opening of the nostrils, separated by a sep- 
tum, covered in part by a loose flap, the wings of which, on each 
side, are entirely detached. Behind the mouth is the branchial ap- 
paratus, of an oval form, and occupying more than a third of the 
_length of the body ; it is formed of six double ranges of branchie, 
each having their orifice at the external part. The tail is round, 
slightly conical ; at symmetrical distances, it has spines nearly like 
those of our thornback or skate, and towards the union of the pos- — 
terior third with the anterior two-thirds, one or two long flattened 
stings, terminated by a very sharp point, and serrated in a reverse 
direction on both sides, which slant off to an edge: from this dis-_ 
- position, it results, that when the ray strikes with its sting, it enters 
with facility, but comes out with difficulty, making a lacerated and 
_ very painful wound, sometimes, it is said, followed by death. ‘The 
fisherman had on his leg the scar of a wound from a ray; he had 
also heard it said that it occasioned death, but none of those whom 
he had known had felt from it such fatal effects: some persons had 
required a long time to be healed, and he was not certain if all had 
beenso. The Indians of San Martin eat the black pastenaca; 2% | 
to the other, they believe its flesh to be venomous; on which ace | 
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count perhaps it is that it is sometimes called raya cascabel, the cro- 
talus ray; perhaps, also, it may be from the brown colour spotted 


with yellow of its back, which resembles the skin of a rattle-snake, © 
which is very common in that province. The dimensions of the 


largest ray, in English feet and inches, are as follow :— | 
Longest diameter of the body, 7. e. from the anterior part of the 4 mn. 


circumference to the anus 4:7 
Smallerdiameter of the ellipse == ‘ U9 
From the anterior part of the nose to the mouth | ee 
From the mouth to the arterior part of the branchie ° o fe: 
Greater dizmeter of the branchial apparatus ‘ . 0 46 

_ From the posterior part of the branchial apparatus to the anus 9° es 
Circumference of the tail at its insertion 0 39 
Length of the conical appendages 

analfins  . 0 40 
Distance between the eyes 0 
Thickness of the body inthe middle . 0 3:0 


All the fishermen assured me that there were much larger rays 


than those of which I have given the representation.—Annales des © 


Sct. Nat., Jan. 
Dr. Roulin having passed six years in South America, during 


which time he bestowed much attention on subjects of natural his-. 


tory, we should feel much hesitation in differing from his opinion ; 
but as only two pastenacas, and but the sting of one, fell under 
his observation, we take the liberty of suspecting that he has fallen 
into what is by no means an unprecedented error, in attributing to 


this fish a double sting. In the marine species this weapon is annually 
cast, and as it happens frequently that the new spine has attained 


considerable size before the old one has been shed, the pastenaca is 
occasionally found with two, in which state it has been considered 
improperly as a distinct species.—Note by the Editor. 


_ 30. Description of a New Species of Ovula from the Indian 
Ocean. By M. Duclos.—Ovula Punctata. O testa ovato-oblong4, 
inflata, alb&, utrinque subrostrata, striat4, rubro-punctata; labro 
marginato ; columellé anterius concava. 

This small and unusually elegant shell is particularly remarkable 
for the delicacy of its strie and its dorsal punctuation, both ar- 


ranged differently from what has hitherto been met with in the dif-— 


ferent species composing the genus ovula. Its shape is an oblong 
oval inflated; it is white, the back ornamented with six round 
reddish points placed uniformly two and two; the right lip bevelled 
off and finely dentated within ; the left, or columellar, is very smooth 
and concave, in the form of a groove. This species, which is only 


0.28 of an inch long, is one of the prettiest of the genus. It is 


found in the Isle of Bourbon.—Mém. de la Société @Hist. Nat. 
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